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In his concluding comments in the enclosed articlei •'Microcomputer Usage in 
American Schools for the Deaf: The State of the Art", Michael jeninger, Dean of 
the Kendall Demonstration Elementary School at Gallaudet College, notes the 
follo^\ng: 

We are still in the infant stages of finding and realizing systematic 
and effective applications of software for instruction that makes a 
difference in terms of student achievement* In fact, this should he 
the benchmark against which we measure the success of any 
instructional intervention* Computers must stop being an end unto 
themselves and begin finding their rightful and appropriate place 
in the education of our students* Careful planning can accomplish 
ju5t that* We need to '•pool*' our collective experience and 
realise that we are in no worse shape than che public schools-- 
probably in much better shape! There is no reason why we, as 
educators of the deaf, cannot lead the field of education with nev 
computer innovations as we have led the field of education with 
other innovations in the past* 

In this concise summary, Deninger reflects the need identified in 1983 by 
the Office of Special Education Programs, U*S* Department of Education to 
provide assistance in the area of applications of technology in the education of 
the deaf* 

In responding to this need ED/OSEP provided funds through a contract with 
the National Association of sr.ate Directors of Special Education, Inc* to 
conduct a two-day symposium for educators 6f the deaf nationally* The purpose 
of the symposium was to provide state-of-the^-art information, demonstrations and 
futuristic visions and ideas to facilitate improvements in the applications of 
technology in all programs serving deaf youngs ters* 

That symposium was held in April, 1984 in Los Angelesi California in 
conjunction with the annual meeting of the Conference of Educational 
Administrators Servirg the Deaf (GEASD)* Appronriately, the symposium was 
titled "Agenda for the Future: Applications of Technology in Education and 
Communications for the Deaf **• More than 200 persons, including administrators, 
teachers, and support personnel in programs for the deaf from nearly 40 states 
participated in that symposium, which featured 28 persons in presenting roles « 

The 13 articles included on the following pages are intended to capture the 
essence of that symposium* 

We believe that any person involved or interested in the education of deaf 
children will find something of use and/or interest in the&e pages* Thus, we 
hope this document will serve to accelerate the momentum toward increased usage 
of technology in programs serving the deaf in the United States* 

NASDSE owes a debt of gratitude to each of the authors of the papers 
enclosed, to the planners, presenters and participants of the Los Anqeles 
Symposium, and to the U*S* Department of Education for its leadership in 
addressing this important area of education of the deaf* 



TECHNOLOGY TRENDS IM SPECIMi gPOCATION 



Chr-^M h. Blaschke 
Education Turnkey Sys terns , lnc» 

Electronic learning technology hae become a reality in public education* 
The dramal-iC growth in the use of microprocesscr-based systems, 
telecommunications, and related technologies in education can bo attributed toi 
(a) rapidly decreasing cost of hardware relative to speed and capacity i (b) 
pressures from parents as microcomputer home use has greatly increased i (c) 
grassroots initiatives" from ••computer buffs'* within schoolsi (d) availability of 
Federal and some state funds through ••block** grants? (e) Federal deregulation, 
particularly in the telecommunications area? and (f) political pressures from 
governors and legislatures upon S^hs, of Which virtually all now have policies 
on educa t i on technol ogy . 

The use of electronic learning technology in special education has 
increased even more dramatically due to the above factors and additional ones* 
The purpose of this paper is to describe current and future trends related to 
the potential use of microcomputers, videodiscs, telecommunications systems, and 
communication aids and devices for special education generally* 

Since 1981, Education TURNKEY systems has collected and compiled data 
bases and trend information related to user needs, technology advu.nces, and 
relevant applied research and development* Hirough Project SpBd, TURNKEY 
developed three-year scenarios on various technology applications iii special 
education, based upoh interviews witii over 200 publishers and developers of 
software products* In Project Tech Mark, we conducted an extensive market 
research analysis which was pro^^ided to publishers and developers to encourage 
their development of products specifically designed for special education 
populations* Dirough Project SLATE^ ^ich is designed to assist state-level 
policy makers (including legislators and governors) to develop plans for the 
effective use of technology, 7 <BY staff have been able to monitor changing 
user needs and the evolution c ate policies* And most recently, through 
NASDS£*s SpEd Tech Center Project, the TORHKEY conducted a needs assessment 
survey related to technology use of all state directors of special education and 
planned the first annual R&D Synposlum on special education technology* Many of 
the current trends and projections presented below are based upon one or more of 
the above projects and/or studies* 

Why Technology In Special Bdlucatlon? 

The significant growth and use of electronic learning technology in 
special education that has occurred over the last few years, particularly 
microcomputers and communication aids, can be attributed to a number of 
factors* 

First, the passage of P*L* 94-142 and mirror Image state laws have 
generated a demand for technology use in both instruction and administration* 
One of the findings from our study of the Impact of P*L* 94-142 upon LEAs, 
conducted in the late 70s^ found that a typical teacher spent over 10 hours per 
year per child developing and updating lEPs* Recent evaluations in 
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Wayne-Westland, Michigan and elsewhere have reported that the use of 
administrative packages on low«*c08t microcomputers can reduce the time per pupil 
to about an hour to develop an lEP and 10 minutes to update it# In additiont 
many LRAs have found that the microcomputer can reduce routinized staff time and 
paperwork associated with assuring other procedural safeguards % By requiring an 
lEP for every child, including those in mainstream settings, the law, generated a 
demand for irt^structional management systems which could monitor individual 
progress of students who are at varying levels and are proceeding at different 
learning rates* In many instances, the use of computer-assisted instruction, 
particularly as supplemental and enrichment activities and as reinforcement 
mechanisms, can further enhance the individualization process • 

Second, the monies allocated to special education have increased 
dramatically over the last decade • For example, in 1976 approximately $4 #6 
billion was allocated to special education by Federal, state and local education 

agencies* In 198!^, the total funding increased to over $12 billion with a 
projected increase by 1985 to approximately $15 billion* Once considered a 
••thin market** by publisheifs, the courseware and software developers and 
electronic publishing firms have beeh more responsive to special education than 
education generally, especially over the last year or so* In addition, trade 
associations, such as the National Audiovisual Association, have projected a 

higher rate of increase in per pupil expenditures in special education for 
instructional equipment and materials than in education generally, from $367 
million (1982) to $650 million in 1985* This has provided further inducement 
for the private sector to attempt to penetrate and/or expand its market share in 
speci al educati on • 

Ihird, the cost of providing services to handicapped students is 
significantly higher than those associated with services for nonhandi capped 
children* A comparison based upon a study conducted by the Rand Corporation in 

1980 indicates that in the area of administrative proceeding and overhead, the 
costs associated with handicapped students are approximately $500 per year 
compared to $200 per year jper nonhandi capped child* These adminstrative 
processing costs, combined with an additional $200 to $300 related to lEP 
development, suggest that a software package coat of $2,000 could pay for as few 
as 20 students if staff time and paperwork could be reduced by as little as 25 
percent* 

Fourth, as parents of handicapped children become increasingly aware of 
the potential use of communication aids and devices interfaced wi^ commercially 
available microcomputers, they, too, are bringing pressures upon LEAs and SEAs 
to make these systems available for the handicapped child in school and/or in 
the home environment* 

And last, a number of SBP^funded projects have also provided funds and 
other incentives for expanded use of technology in special education* 
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Microcoppuf r Use and Trends 

By December 1983, approximately 350,000 microcomputers (general purpose 
microcomputer vn, single dedicated hardware/software systems) were in the public 
schools. About 60,000 were used primarily for special education. Of tiiese, 
15,000 were used for administrative purposes. Joint use was identified in about 
20 percent of the LEAs. By 1985-86, approximately 500,000 microcomputers will 
be in the public schools with some 150,000 used primarily for special education. 
An estimated 30^000 will be used for administrative purposes. 



• Instructional Application and Needs . 'ttie National ^leeds Assessment 
Study, conducted by 7?rs (1980), Identified a number of •'perceived 
needs* (on the part of special education teachers and administrators) 
in reading, word attac)c skills, math, and social-behavior content 
areas. The study also identified a demand for computer assisted 
instruction (e.g., for every one teacher with a child receiving CAI 
instruction in 1978, five additional teachers felt that CAI was the 
most appropriate delivery system for instruction in high priority 
curriculum areas) . Hie CBC conference (march, 1983) responses reflect 
significant changes in priority courseware curriculum/content areas. 
For examples, while 48 percent of the attendees felt reading and other 
language arts courseware was still their highest priority need, only 4 
percent felt that math courseware was a priority need. Evidently, the 
largo number of math courstiware paclcages is meeting priority special 
education needs, with and without adaptation. On the other hand, 
approximately 20 percent of the CEC conference attendees felt a 
priority need for computer literacy courseware. Ihis is slightly less 
than the general demand for computer literacy via CAI as reported by 
Anderson's 1982 survey, Which found that 35 percent of teachers who had 
access to at least one microcomputer felt that CAI was the roost 
appropriate delivery of computer literacy curriculum. 



Over the last year, special education administrators, particularly in 
urban districts, have expressed an increasing need for tutorial-type 
programs used for introducting concepts, although problem solving and 
drlll-and-practice still constitute approximately 60 percent of the top 
priority instructional courseware needs » In 1983, however, three firms 
(DLM, Random House, and Hartley courseware) released over 100 programs 
which allow special education teachers to adapt or adjust the 
courseware for special education students. Adjustable simulation 
programs will emerge vdthin one year. 
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Priority N»«d« for i^lni»<:rative Applications Changing , Hie CASE 
survey, conductsd in the Pall of 1982, found that the ovorvhelming 
number of administrative packages Which were commercially purchased (68 
percent) or developed internally (80 percent) were of a single-purpose 
nature, priority single-purpose applications included: student 
enrol Imtfht (94 percent) i student tracking (45 percent) i student program 
to monitor student's educati<»n programs (40 percent) i budget monitoring 
an^. reporting (23 percent)! word processing (22 percent) i and 
assessment (12 percent)* 

Only about 30 percent of the adninistretors using cQpputers in 

•pecial education used multipurpose programs, ^ile approximately 80 
percent of the CASE respondents used microconputerSf mainframes, and 
minis e While about 50 percent of the CBC attendees identified Cht as a 
priority type of software need^ approximately 15 percent felt a 
priority need for direct support by teachers su^ as CNX, diagnosis and 
prescription! 20 percent for administrative support such as student 
records, IBP printing, and tracking i and 3 percent for test scoring and 
analysis* 



In addition, 45 percent of the CBC attendees stated that their 
district plans call for increased use of eicrocomputer technology in 
both special education adminstration and instruction « Most recognised 
the need for multipurpose programs* This perceived need is consistent 
with our findings from a year ago and from discussi<ms with a number of 
special education administrators* Moreover, multipurpose applications 
are more likely to Inm purchased than developed internally* 
Approximately 50 commercially available multipurpose packages were 
available in 1984 and are being used in special education 
administration* Interestingly, about 50 percent of the participants in 
workshops we have conducted oyer the past two years felt that Ae need 
for microcomputer administrative applications would still be high/ even 
if state or Federal requirements mandated in P*L* 94-142 were to be 
significantly reduced* 



Before the end of this year, at least one client* customising 
multipurpose administrative package will be available for individual 
LEAS and schools and for SEA/LBA networks* Under a Small Business 
Innovation Research program contract, we are presently field testing a 
client-custMdsing version of the Modularised StudentNanagement System 
for use by LEAs and SEAs across the country* If the field test results 
are successful, we anticipate that costs will be reduced by as much as 
50 percent* In addition to client-customising packages, a number of 
states are using data 
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baatt managttmttnt programs to develop both single and nultipurposa 
administrative applications, We expect these systems to be used 
increasingly along with program genf. raters. In the next two years, we 
anticipate t^e emergence of several ins ti'uctional management packages r 
vhich will be built upon artificial intelligence research and 
development transferred frcun the defense and other areas to act 
as an expert systems "tool" for managing the education process for 
special education populations. Several groups in Tennessee, California, 
Michigan, and Canada are developing various types of expert 
systems for use in the schools. 



Special Educatioa Courseware Distribution Differs significantly from 
Regular Education . A TALMIS report (1983) found that approximately 4i 
percent of all courseware purchased by schools was purchased from retail 
outlets such as Computerland, Radio Shack retail outlets, etc. Only 13 
percent was purchesed from traditional audiovisual dealers and 
school suppliers, ^^.tendees at the CBC conference indicated that 
approximately 30 percent of their courseware %ms purchased from 
education dealers or sales representatives, ^.ihile only 17 percent was 
purchased from comnerciai retail outlets. Approximately 19 percent wtts 
purchaseddirectly from publishers through catalogues, etc. In addition 
to a heavier reliance upon education dealers and sales "reps," special 
education consumers purchased a surprisingly large amount of software 
through direct mail or catalogues, even though one survey found that 
mail was the "least preferred marketing strategy" to help thim make 
special education courseware decisions* Electronic distribution .>f 
courseware through 8tate«>operated and/or subscription services is now a 
reality «md can be expected to spread over the next year or two. This 
technology, along with alleged copying by schools, %rill drive even more 
courseware publishers t^ the home market or out of business. 



In-House Software Development a Mixed Bag . While SpBd respondents felt 
that tKey would be more likely to develop in-house administrative, 
single-purpose applications than instructional courseware, CBC attendees 
indicated that approximately 40 percent of nonoonnercial software which 
they use was developed in-house; only 8 percent, mostly administrative, 
was developed by outside groups. Surprisingly, less than 5 percent of 
noncommercial software was obtained from other LBAs or intermediate 
units. On the other hand, approximately 2S percent of the CBC 
respondents felt a great priority need for assistance in adapting or 
modifying software for special education students, which has 
implications for courseware developers/publishers. Pi:d>lishers interested 
in the special education market should reconsider restrictive copyright 
policies to- allow LBAs to adapt courseware. 
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* Other Changing W##d> > Priority information nmmAm id«ntifi#f^ by CBC 
attendMS CKarch i9^3) indicate that **cottpatar litaracy/oriantation'' 
ia atill a major naad (50 parcant)i howavar, raflactlng a dagraa of 
maturation on tha part of apacial aducatlon admlniatratora and 
taachara# tha damand for comparativa information on apaclflc 
applicationa ia incraaalng (28 parcant)^ lAiila tha naad for 
comparativa information on hardware has dropped to leaa than one 
percent « Interesting! y# priority needs for comparative Information on 
adaptive devices have increaaed significantly bet%feen 1982 ai«di 
1983, with approximately 13 parent of th€ CBC attendees indicating 
thla as a high priority Information need« 

While aasl stance In selecting appropriate aoftware remains the highest 
technical aaalstance need for districts, ^ surprising number of CBC 
attendees reported a priority need for aaalstance in aystematlc 
planning for the use of technology In special education (31 percent) • 
This la Intai^p^tlng in light of the fact that 75 percent of the 
Hartford at^tendees had one or more mlcrocomputera preaently being uaed 
In special education* Evidently, dlatrlcta flrat experiment with 
micros in special education and then recognise a need for systematic 
planning, particularly In light of tighter budgets a^id reductions in 
Pedaral funds # 

Telecommunication Trends 

Experimental use of telecommunications systems haa not been uncommon in 
the deaf community, with such efforts as Deaf net, Baudot compatible IDY systems, 
and other networks, operated by Gallaudet College and other groups « In special 
education generally, telecosmiunl cations has beek< limited to electronic mail and 
bulletin board systems, using networks such as SpeclalNet, %*ilch Is a subsystem 
of GTE Tslenet« SpeclalNet Is the largest education electronic mall/bulletin 
board system in the country, with over 2,000 SBK and LEK subscribers in December 
1983 « Both LEAS and parents of handicapped students are Increasingly uaing 
other telecommunications networks such as CompuServe, «Aiich ia particularly 
popular in the Midwest among farmers and agrl culture extenalon agencies • In 
addition, t%io SEP-funded projects will establish Informalilon «cchangea on 

aoftware and on techology applications with a particular focus upon SBta, LBAs, 
and parents of handicapped students « 

The recent advances in teleconmunl cations systems and netwc^rks can be 
attributed to a number of factors* First, the amount bf deregulation by the FCC 
and other Federal regulatory agencies over the last two years, providing new 
opportunities for commercial use* In aome Instances, this deregulation has been 
at the expense of education and the special education community* For example. 
In ^ril 1983# the FCC deregulated the uae of the FM subcarrler to allow for 
commercial use that previously had been dedicated to other aervlces for the 
handicapped. Subaequent deregulation of ITFS stations for commercial use has 
the potential of removing such capabilities from state education agenclea %Aklch 
have failed to use dedicated channel capacity* 
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Second, the "terminal -end" equipment base hes increased dramatically as 
microcomputer a have invaded the school and home, l^is ecvuipment base, combined 
with new adavnces in low-cost modems and other related peripherals, provides a 
unique opportur.ity forv increasing subscriber bases and, hence, investment in 
development of data bases an^ programs* 

Itiird, significant advisees have occurred in the use of voice and data 
transmission technology, including fibreoptics. And last, standards are 
beginning to emerge in such areas as videotex t as giants of the communication 
industry, such as CBS, AT&T and others, have creat;pd joint ventures. The 
establishment of standards ia this area will significantly increase videotext 

use throughout the country at the expense of many tei«»communi cation firms which 
"bet* on other standards. . s 

Trend Predictions ^ 

Over the next two or three years, a number of significnt trends in the use 

of telecommunications will occur in education, including electronic distribution 
of software and courseware. ■**^ 

A survey in 1983 foun«3 that one of the highest priorities among state . 
directors of special education was the creation of SEA/LEA networks and 
telecommunications systems. Most of these networks now consist of microcomputers 
at the LEA level, tied into larger "mega micros," mini, or mainframe computers 
at- the state level, LSAs can use the systems for developing and upgrading iBPs. 
SEAs use them for desk audits, monitoring, and reporting purposes. Such systems 
are operational in Louisiana and Alaska, and can be expected in other states, 
such as West Virginia which now has a microcomputer-based network designed for 
use in vocational education. 

While on-line distribution networks, such as that in west Virginia, can be 
expected to be used for reporting purposes, a number of other states are 
seriously exploring the possibility of newer, lower cost broadcast systems for 
both electronic mall and courseware distribution. For example. New York State 
is planning to use the recently deregulated FM subcarrier or vertical blanking 
space {videotext) for broadcast of electronic mail software evaluations, and is 
actually distributing courseware to local school systems. One such network is 
represented by INC, a joint venture of National Public Radio and National 
Information Utilities. 

Pilot demonstrations of the INC system are planned for Maryland, Virginia, 
and several other states over the next year. While the costs of such a system 
are significantly lower than existing telecommunications systems such as The 
SOURCE, CompuServe and SpeclalNet, the technology still remains sfflnewhat 
"dirty," requiring several broadcast! of courseware for example. In its present 
configuration, the NIC system could distribute courseware to "information 
utlliti'ss" located at the school district or community level, which would be 
accessible to parents or individual students at learning stations with lo%f-cost, 
semi -smart terminals costing less than $100. 



As t^ltconmunl cation systems using broadcast FN, videotaxt, or evsn 
on-^lins distrlbutivs natvorks aaarge in communitiasr the opportunities win grow 
for increased and improved relationships between parents and LEA staffs* Several 
California communities are experimenting with such systems, allowing parents to 
tap into the records of their students and for LSK ptaff to provide messages via 
electronic mail to parents # Opportunities for more efficient involvement cf 

parents in procedural safeguards such as developing and updating XEPs, parent 
conferences, etc*, will be enhanced* In addition, opportunities for parents to 
coordinate homework and supplemental instruction at home could be incre^ed 
significantly, as one of the major informatioh requests on the part of parents 
of handicapped children has related to the selection of appropriate courseware 
and adaptive devices for their use in the home* 

Videodiscs * Most of the Department of 9ducation-funded research and 
development of videodisc technology in education has focused on 
handicapped populations* The pioneering work of Utah State University through 
Hofmeister and Thorkildsen and the University of Nebraska (Muegent) Illustrate 
the point* However, over the last four years, use by LSAs can be characterised 
as a "^chicken ^d egg game«* On one hand, LEhm have been hesitant to purchase 
videodisc equipment because of the lack of educational programs* On the other 
hand, software developers and production units have not been producing {^ograms 

because of the inadequate equipment base in the school li* During the last six 
months, the situation has changed rather dramatically* The current Jssue of 
Electronic learning is devcted to videodisc systems for education* 

First, LEA purchases of videodisc equipment increased from approximately 
two percent of the districts with one or more videodiscs in June 1982 to about 
20 percent in September 1983* Approximately 70 percent of the lar^ urban 
districts plan to have videodisc units in use by th^ end of 1984* 

second, vhlle most educators within LBAs and many developer firms have 
been betting on the laser optical disc, major breakthroughs occurred in the 
freez enframe capability and random access speed of the capacitance disc* 

Ttiird, as the use of videodisc technology increased in industry training, 
point of sales, and in military training, production has also increased and 
costs have dropped rather dramatically over the last year* 

And Fourth largely as a result of the above trends, a number of large 
firms are investing in videodisc program development and production designed for 
educe ul on use* For example, under a two-^lgit million dollar contract, Utah 
State is designing 70 one-hour videodisc programs on math, science, and 
technology in education* Firms such as SVB and MicroEd have joined forces to 
produce and market programs which can be tied into the new interface devices 
prevalent in some computers such as Commodore* Other electronic learning 

publishers, such as Grolier, are expandlrtg their videodisc program lines* At 
this time, eoftware developers ii^o have produced and marketed courseware on 
floppy disk (which are difficult to protect) are converting to videodisc formats 
which offer significant protection against illegal copying and pirating due to 
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th* high cost of vidaodlsc program reproductltn. Videodisc program sales are 
e3q>ected to approach $600 million by 1987-1988. Industry sources project that 

approximately 20 to 30 percent of these sales will be directly tc LEAs or the 
home education market. 

Communication Aids and Devices . By 1981, two cburseware fitms had developed 
courseware packages which interface with communication devices such as voice 
synthesisers or voice input devices. Today, approximately 75 percent of the 
producers and publishers of the software which is designed for, or could be used 
in, special education provide opportunities for at least one of their packages 
to be interfaced with one or more adaptive devices. Primary factors 
contributing to this increase arei 

The cost of these devices has dropped significantly over the last two 
years as production has incresed dramatically, because of their use by handi- 
capped persons in the workplace and/or *or general entertainment in the home. 
For example, the ShadoWet, produced by Scott Instruments, retailed for 
approximately $1,000 in 1982. In 1983, the unit was selling for less than 
$400. 

Major technology advances — for example, Texas Instruments has developed 
one of the most sophisticated voice recognition and voice entry systems whic^; 
can recognize up to 5.00 words initialised by the user. Borg-Wagner Education 
System, a major producer of special education software and products, recently 
announced the OPONICS system, a digitised voice (as opposed to a synthetic 
voice) which is being Interfaced with existing courseware developed by firms 
such as MECC and others. The UFOHICS system retails for less than $600. 

Increased parent awareness of these adaptive devices, ^ich can be 
attributed to both legitima^.e awareness arising from the Johns Hopkins First 
National Contest on Peson)>i Cosqputers for the Handicapped, as well as 
overzealous advertising on the part of vendors. Independently, parents are 
purchasing these devices for use at home with their handicapped children. And in 
combination with lawyers, a limited number of parents are attempting to pressure 
LEAS to purchase and use these devices, particularly in mainstreamed settings, 
so that their children (particularly hearing-impaired and sight-impaired) can 
access computer-assisted instruction used by nonhandl capped students. These 
pressures may be less subtle, as lawyers threaten to sue school districts under 

Section 504 of the Rehabilitation Act to provide "reasonable accoDmodation" for 
handicapped students* 

Over the next two or three years, increased opportunities for robotics 
applications, either in the educational process or as a support systwi for 
handicapped individuals, will become a reality. While the use of Industrial 
robotics has not increased as was projected three or four years ago, technology 
development and engineering advances are occurring «Ailch provide for greater 
flexibility and eventual lower costs. For example, the "Functlonold,* developed 
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by Odetics, weigh* approximately 400 poundt and can lift a three-ton truck. It 
can also climb stairs, step over obstacles • enter and exit autc^obiles, and 
provide other functions as a skeletal mechanism support systwn for immobile 
handicappsd Individuals. A number of firms presently itanufacturfe relatively 
low-cost robots which can be integrated into various types of instructional 
settings . 

Sxamraary 

Technology advances are inevitable. Technology and perij^eral devices 
developed for business and hone use will affect the nature of courseware and 
products available for use in education. Advances in wrtificial intelligence 
and robotics for use in industry will transfer into education over the next two 
to four years, contributing er.\ormously to quality courseware which will fully 
use the expanding capabilities of the microcomputer. The videodisc is at the 
state where the microcomputer will replace many of the functions of 
computer-assisted instruction as we know it today. Hie quiet, unseen revolution 
is occurring in telecommunications whAch will have the most significant 
implications for education. The technology is here. However, for a society so 
adept in developing technology, we ha^'e been inept and indeed negligent in 
developing the political, social, human, and organizatinal innovations to apply 
that technology in such a way that its benefits can be realised. This is 
particularly true in education and, indeed, this is our challenge. 
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MICROCOKPUTER OSAGE IH AMgRI CMi SCHOOLS FOR THE DEAF 

Micha«l Dftninger 
Dean, K«nd«ll Demonstration Elementary School 

We have developed several inprassions at Kendall barisd on national 
surveys we have done and frequent communication we have with professionals raing 
computers in schools serving deaf children, 

1 • Although professionals in our field are repeatedly advised not to 
purchase hardware systems before software applications are determined, we 
continue to buy the hardware first. In addition, the majority of schools have 
no formal plans for Implementation of computer technology. 

2. Our experience with computers in the field of deafness pretty much 
mirrors vAiat is happening In the general education field. 

3. Microcomputers are used in schools for the deaf at this time almost 
exclusively for student instruction, computm^ literacy, and the teaching of 
programming languages — with little emf^sis on administrative uses, records 
management, and I EPS. 

4. We are entering a period >Aien there will be a dramatic increase in the 
number of computers purchased for use in schools serving deaf children. A 
growing number of schools for the deaf are establishing operating budgets for 
the purchase of computer hardware and software. This is one budget item which 
is growing rapidly during a pei/iod of significant reductions In other areas. 

5. Schools for the deaf using and purchasing microcomputers continue to 
report a preference for Apple eqvilimient for student instruction, but there is an 
indication that schools are beginning to purchase IBM personal computers for 
business office functions. 

6. ihere is very limited shared experience amorog schools for the deaf 
with regard to the use of software for Instruction, for exaBq;>la, there are very 
few programs for instruction In use at a number of schools. 

7« In general, the commercial software available to us dees not challenge 
or creatively use computer technology in meaningful ways. Many programs are 

nothing more than "electronic page- turners,* and sophisticated graphics packages 
are underutilised. 

8. Computers are not used routinely as tools to teach or reinforce 
instructional objectives from the formal school curriculum. Students tend to 
get their computer time "down tha hall", away from thm classroom, using software 
unrelated to what is being taught by thai r teachers. 

9. When schools do buy computers, the reasons often given are cliches 
such as, "It's the thing to do," or *We need to enter the computer age," or 
"Because we have to — lt*s the wave of the future." 
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10* Ife know almost nothing about the actual effect of instructional soft-* 
ware on the academic achlevment of our students « Evaluation to this point has 

been limited to teacher opinions about the effectiveness and appropriateness of 
software* 

11 « Some of the best educational software programs available for use with 
our students utilize '•gaming techniques'* which actively engage children in an 
Interactive process and call xjqpor their sense of competition* This might be 
termed the videogame spillover*^ 

12* Teachers in our field who use instructional software with their 

students consistently evaluate the software they use as "good* or "excellent,** 
while very few programs are rated "fair" or ••poor*" 

13* Adm*" ilstrators in our field have reported a great need for in-service 
training rela ad to the use of computers and have express^ greatest Interest in 
Information vbout instructional software, particularly software to t« ich 
language * 

Hardware/Software Developments 

My impressions to this point have not been reassuring or encouraging and 
may have engendered in you a certain sense of disappointment* That was not my 
intention, however sobering the impressions might have been* Microcomputers are 
excellent tools which, in the hands of a master teacher, can excite and 
reinforce learning in deaf students* They can also host electronic mail, 

streamline recordkeeping, and perform a number of other tlme-*saving functions* 
We simply need to devise plans to apply this technology in a manner befitting 
its worth ♦ 

A recent national survey conducted by Market Data Retrieval (1984) polled 
all of the school districts in the U«S* to determine whether school systems were 
using microcomputers and what types of equipment #iere in use* Approximately 95 
percent of all the school districts in the nation responded to this survey* The 
results indicated that some 13,152 or 86 percent of the estimated 16,000 school 
districts in the U*S* were using some kind of microcomputer for Instruction* Of 
this number, 63 percent of the districts were using some J^le equlpsient, 32 
percent Radio Shack equipment and 20 percent Commodore equipment, only 3 percent 
of the schools using IBM microcomputers* 

This propensity toward the purchase of Apple equipment is something that 
analysts said would diminish, but ther is evidence from this and other surveys 
which indicates interest in Apple is not %ianing It may even be gaining in 
strength* similarly, predictions that the IBM PC %iould rapidly overtake ths 
educational software market have not developed, at least at this time* 

In a recent Issue of InfoWord , the results of a national software search 
were reported (Softsearch, 1984)* The three microcomputers %rtth the most 
software available on the commercial market were Apple, with 6,428 programs, 
Tandy/Radio Shack with 5,047 progrsins and IBM with 4,111 programs* 
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However, these numbers Include all kinds of software* one considers only 
educational software, the numbers get much smaller « Educational software 
available for use with Apple equipment number 2,880 programs, those for use with 
Radio Shack equipment totaled 1,858, and only 283 were for use with IBM PCs« 
Although the report indicated that IBM had quadrupled the total number of 
programs available over the previous six months, it also reported 75 percent of 
these programs were for business applications and not educational purposes « 

It is very difficult to predict what is going to happen in the industry 
race to become the fastest-^selling and most popular microcomputer on the market* 
Periodically, each company presents its newest model which they maintain will 
become the product of the future* Ihey argue that their operating systm will 
become the industry standard and boast of the '•tons'' of software available for 
use with their machine — often an Inaccurate statement to say the leaatl 

Although there is no definitive answer, the so-called "trade journals" 
provde some background and insight into these issues* In a recent issue of 
Classroom Computer Learning , Dyrli (1984) seemeJ to favor those companies which 
made a commitment so that all new hardware systems they develop will be 
compatible with software developed for previous models* COTroodore, for example, 
when it introduced the Commodore 64, abandoned users of their PET, because the 
64 would not run PET software* Tliey are soon to introduce a new microproduct 
which will not run any 64 software « Atari, on the other hand, has attempted 
to make its new models compatible with previous hardware* Apple has maintained 
a commitment to software previously developed from the original Apple II, to the 
II Plus, to the He, and the He* 

It is very likely that other companies may join Texas Instruments and pall 
out of the microcomputer market altogether* It was reported that Atari lost 
over 500 million dollars last year alone* Whatever happens, it seems certain at 
this point that the race to the top may not be as onesided as analysts once said 
it would be* IF IBM does take the lion^s share of the educational market, 
companies like Apple will certainly give them a run for their money* niis does 
not even consider the entry on the American scene of the Japanese micros^ Will 
we have another example, of an American industry brought to its knees at the 
hands of Japanese ingenuity? Only time will tell, but the fact that several 
Japanese microcomputer companies have banded together and agreed to use the same 
operating system and have already secured software development contracts %fith 
American companies is important* Tficy may become powerful competitors in the 
near future* 

KDES Software Survey 

Because little information was available to help us examine what was 
happening with educational software in our schools for the deaf, \m undertook a 
survey of all of these programs* Ihere were two reasons for conducting this 
survey* One was simply to determine ^rtiiat software wa& in use in our schools* 
The second reason was to gather information about what software is available on 
the market, so we could use this information to compile, print, and distribute 
to schools in our field a catalog of instructional software* 
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A simple queetlonnalre was designed which vould reveal, among other 
information, ^at instrvictional software programs were in use in the schools, 
what equipment they ran on, how much they cost, the subjects for «^ich they were 
appropriate, the grade levels, and evaluations of their effectiveness, itte 
survey was mailed to over 640 schools and programs. Responses were received 
frcm 160 -urograms, representing a 25 percent rate of return. Of those 
responding, 49 percent or 79 different schools reported they were using some 
software for instruction. Hiis represents only 12 percent of all tiiose 640 
programs polled, but, without responses from 75 percent of the schools, there 
was no way of telling irttether these schools were representative of the whole 
population* 

Of the 289 software package programs in use, 160 of them were in use only 
in residential schools, 77 programs were in use only in day schools, and 52 
programs ware report »d to be in use at both day and residential schools. 
Another way of looking at these results is to Kay that 73 percent of all the 289 
software packages were being used by residential schools, and 44 percent of all 
of the programs wer* being used by day schools. Only 52 or 17 percent of the 
programs were reported in use in both day and residential programs. The total 
number of packages reported (289) was much less than the known number available 
on the market. 

Ihe survey also asked on ^at types of hardwar* the softr^are which ^e 
schools were using was designed to run. Of ^e 289 software programs in use, 
229 of these ran only on the Apple II or He, representing 80 percent of those 
reported. Another 4 percent ran on Apple equipment and some other kind of 
hardware, giving Apple a full 84 percent of the software reported in this 
survey. The rest of the software ran on a variety of hardware systems including 
Commodore, Atari, Radio Shack, Texas Instruments and IBM, but none of these 
systems accounted for more than 5 percent of the total of 289. 

The survey results were also analyzed to determine how many different 
software programs each of the schools had purchased and were using. GKf the 79 
schools that reported they were using instructional software, 73 specified how 
many software programr they were using. Flfty->eight of the schools reported 
they had between one and five software programs, four reported between 6 and 10, 
five between 11 and 15, four 16 and 20, and only two more than 20. Although the 
number of schools represented In tiie responses was small, there is reason to 
believe that, if the schools had more programs in use, they would be likely to - 
report them. As it was, orly 15 schools reported having more than five 
educational software programs — a small number when one considers the number of 
programs ccwimerclally available. 

This appears to Indicate that our schools to this point, with a few 
exceptions, have had limited experience with the use of Instructional software 
with students. This should not be InterpretM as a great fault, since the use 
of software for instruction In public schools with hearing students is probably 
no more advanced. It might also indicate that we are not finding suitable 
software for use with our students among all that is available, ihls is also 
the case with the search for software in public schools* 
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Given the fact that the majority of our schools reporting the use of 
software had five programs or less, the survey results %iere then analyzed to 
determine %ihether the schools were using the same programs or different ones# 
Of the 289 prograids reported in use, 200 ware used in on?.y onm school and 
novherw else* OSiere %iere 54 cases in which two schools were using the same pair 
of programs # this does not mean that two schools had 54 software programs in 
common, but that matched pairs were found 54 times over all the responses « 
Similarly, matched triplicates were found 14 times* But the fact that the 

majority of the programs were in use in only one school reinforces the 
impression that our collective experie*:;ce in using the same software with our 
students is limited* 

mie data were analysed to identify vihich programs were in use in the 
largest number of schools* Twelve instructional software programs were reported 
in use in five or more schools* The one program used in the greatest number of 
schools was "Bank Street Writer", in use in 14 different schools* Ihree 
programs ware from the NBCC series (Minnesota Education CMnputing Consortium), a 
popular sof t%rare development effort that has been sponsored for several years by 
the State Department of Bducational in Minnesota* One program, "Blocks 
Authoring System," was developed at the California School for ^e Deaf in 
Fremont, and is an easy-to-use authoring system designed to let teachers program 
their own lessons* Another very popular program was Logo, which can be used 
with very young children and does not require reading skill3* Only one of the 
programs was designed for use with social studies instruction* No programs in 
science wsre in use in five or more schools* Itiis is consistent with the 
experience with nonhandi capped students as well* Many more commercial programs 
are available in math and language than in social studies or science* 

thiB math and science void yas also supported by our own survey results* 
Of all of the programs reported in use, 39 percent were reported to be for use 
in language instruction and 42 percent in math* Only 10 percent were reported 
in use in science, and only nine percent in social studies* Hhim lack of 
software in these tw> subject areas has been relatively the same for several 
years now* 

Ihe survey data were also analysed to try to determine the cost of 
software programs in use* Of the 231 programs for which software costs were 
ported, 159 or 69 percent cost $50 or less* Fourteen percent of the programs 

cost $51 to $100, nine percent $101 to $200, and another nine percent $201 or 
more* In general, the more expensive programs were more than just a simple 20 
or 30 minute program* Some of them were a whole series of instruction in a 
content area, e*g* the Millikin Math Series* 

Other results derived from analysis of the survey data paralleled those 
which are reported in the literature about the current status of software used 
with hearing students* Tor example, few software programs were reported %ihlch 
would be appropriate for use with preschool students* the exception to this was 
"Logo*" In addition, software reported as^ropriate for primary age students was 
also reported appropriate for ^ise with junior high or high school students* 
"Shis could reflect the teacher *s ability to use software in a number of 
different ways^ a desire to uss whatever software is available regardless of its 
real appropriateness, or it may reflect tiie wide range in student achievement 
levels ws find in our schools* 
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survey also asksd respondsnts to svaluate sach of the programs In uss 
by rating each sxcellsnt, good, fair, or poor, bassd on student or teacher 
feedback* A few of the programs vere rated very high and tended to be the ones 
^ich viere being used in the greater number of schools # !Rie results indicate 
that software programs, as a whole, were rated suspiciously high* ©iirty-nine 
percent of the tine programs were rated as excellent, 45 percent of the time as 

good, 13 percent of the time as fair, and only three percent of the tire as 
poor# This in inconsistent with most reports about software available on the 
market. Professionals who are involved in the evaluation of software in a 
systematic and formal fashion almost report that the vast majority of software 
available on the market has little value* Our respondents may have evaluated 
their software highly because they did not have much Information about tti^ 
capabilities of good software, because it was all they had seen, or because they 
were enamored with the idea of using the computer with students* Whatever the 
reasons, the evaluation data collected from our survey is very inconsistent with 
others ^Ich have been conducted and should be examined with great care* 

KDES Software Selection Process 

For the past year^ KDES has been attempting to identify, preview, and 
purchase potential software for use with our students* Early in this process, we 
decided that we would iK>t purchase any software %Aiich we had not already 
previewed and tested on our computers* We also decided not to purchase any 
software unless it could be used for soite specific instructional purpose* This* 
meant we would not purchase any software unless it could be matched to 
objectives in our formal school curriculum* Oir curriculum resource teachers in 
math, science, social studies and language arts were given the assionment of 
developing a simple evaluation instrument ^ich we would use for all software 
evaluations, so we could keep a record of this work* Vtie steps in this process 
were as followst 

1* Identify appropriate software catalogsi 

2* Order software catalogsi 

3* Review catalog descriptions of softwarei 

4* Request preview of software (either at school 
using the mail, or at a local computer store) i 

5* Preview software, matching it to curriculum objectivesi 

6* Purchase acceptable software* 

We believe this was a wise decision* Of 391 catalog descriptions of software 
reviewed, only about one-half or 207 were requested for preview* Of that total, 
only 25 or about six percent were found to match objectives in our curriculum* 
More than half of those 25 were then rejected because they were not consistent 
with the philosophy of one of our subject areas* Ihis left 11 programs only 
three percent of the 391 catalog descriptions we originally reviewed* Ihis may 
seem like a hopeless cause, but we have continued the preview process and are 
identifying software slowly but surely, which is consistent with our approach 
and which we feel will have real instructional relevance for our students # The 
alternative, to purchase software without thought or care, would waste tine, 
energy and money* 
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Summary 

Wtt ar« still In the infant atagas of finding and raalising syatanatlc and 
•ffactiva api^licatlons of softwara for inatruction that nakat a diffaranca in 
tama of atudant achlavamant* Zn fact* thia ahould ba tha banch nark against 
which %ia aaaaura tha succaaa of any instructional intarvantion* Coaputara mus'c 
atop baing an and unto thamaalvas and bagin finding thair ri^tful and 
appropriate placa in the education of our students. C&reful planniig can 
accomplish just that, we need to "pool" our collective experience and realise 
tht we are in no worae shape than the public school a — probably in much better 
ahapel There ia no reaaon why im, as educatora of the deaf* cannot lead the 
field of education witili new computer innovations as we have led the field cf 
education with other innovations in the past. 
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Phil Maekall 
Kendall Demonstration Elementary School 

Ihe use of conputers in management usually evokes a picture of a 
researcher or administrator entering large data bases into a computer and asking 
the computer to sort that information to produce lists, statistical test 
results, and graphic displays. A more modern scenario would include a broader 
picture* the computer as a tool to manage data, produce written documents, 
communicate iiith colleagues. Let's take a look at that more modern picture as 
it functions at Kendall School. 

Kendall Demonstration Elementary School in Washington, D.C., currently 
(1983-84) has 13 Apple lie and tifo IBM PC microcomputers attached to two Corvus 
20 MegaByte hard disks via Corvus Omninet. The micros are located throughout 
the school so that they are easily accessible to all faculty and staff. To 
provide the "management* capabilities, five packages are usedi (1) a curriculum 
management system (CMS)i (2) an individualized planning system (IPS)i (3) an 
administrative planning systam (APS)i (4) a word processing package) and (5) an 
electronic nail package. In addition, there are three Apple lie microcompcters 
for student use that are not connected to the network. 

Developing, Implementing, and Mamaging Curriculum 

Kendall's curriculum guides have been entered into the computer using tti9 
curriculum nanagettent system. Die guides list goals and objectives and a 
variety of other information that will facilitate instruction of each objective. 
The "other information" varies from guide to ^ide because of the content n^^'^ds 
of the curriculum area, but generally includes t suggested vocabulary, 
activities, materials (text books, film strips, manipulatives, computer 
software, etc.), and testing procedures. 

All information that has been entered can be revised whenever desired. 
Thus, the list of activities, materials, etc., can be updated as new activities 
are created or new materials are purchased that are appropriate for a given 
objective. Since t* i computerized curriculum is stored on the hard disk, 
teachers can access ' n at any connected terminal to find the newest ideas 
to teach the objectlv * 

Producing lEPs 

Information on students, normal ly stored on reams of paper and placed in a 
central folder, has been entered into the instructional planning system. This 
information includes demographic data, medical data, educational history, class 
placement, current objectives, special referrals, etc. Using the data from the 
instructional planning system, a total of eight standard reports can be quickly 
generated. One of these reports is the lEP (Individualised Education Plan) as 
required by P.L. 94-142. In the past, production of the lEP required 
re-entering old information on a new sheet, adding updated information where 
necessary, selecting objectives for the new year, transferring the objectives to 
the lEP form (by typing the new objectives cr by xeroxing pages from the 
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J^ceasing Studant InfortRatlqn 



Hhen student information (talaphona nunibara, results of audiological 

tests, SATHI scores, etc*) was needed in pre-computer days, teachers had to 
thumb t^irough files to fi.xd the information* If the information could not be 
found, a call had to be placed to the appropriate person to set if the data were 
mipjing or if it had never been acquired* Missing doc^ents had to be sent 
through the mail system or picked up in person to be inserted into the file % If 
new information (e^g*, a telephone number) had been discovered by one person, 

the change had to be transmitted to other school personnel by memo or i^ the 
•Daily Bulletin.* 

With computerisation, information is stored or. the hard disk which can be 
accessed by all parties from the ifearest computet. Thus, updating of 
information can be accomplished without paper and pencil and is available not 
only to the requ sting party but to all others who may need the information 
later. Also, if the person supplying the data cannot be ^^eached by phone, a 
message can be left on the electronic mail systemi the supplier can respond when 
possible. 



packing Special Sr Tvices 




Tracking special services requested (e.g., psychological counseling, 
vision testing, social ^rk services) traditionally has required recording 
information in several places so that it tiould be available to the teachar 
requesting advices, to the teacher*s supervisor, to the epeciallat providing 
the s>arvices,j and to the specialisc*s supervisor, this often resulted in 
inaccur^te^jdr incomplete informaticm in one or more places. 

Use of the IPS an APS makes it possible for eaay centralisation of the 
iotal referral process (referral request, service provision, and coeipletion of 
service reports). It also makes it simple i (1) for the teacher to check on 
students in his/her class for whom requested services have not yet been 
provided, (2) for a departmental supervisor to get a listing of students in 
his/her department who are/are not receiving services, (3) for a apecialist to 
get a listing of all students requiring his/her services, and (4) for the 
specialist's supervisor to access information on each specialist's work load. 

Creating Worksheets, Rejorts, Letters 

The production of worksheets on dittos has been notoriously 
time-consuming, especially iiAien mistakes tre made while writing or typing on the 
ditto. A word processing program makes ^-creating these same dittos easy and 
quick. The ditto is never inserted 'in the typewriter until the worksheet is 
perfected; different-sized typing elements can be used to make the same ditto 
apppropriate for students with different visuel abilities. Similar worksheets 
can be made rapidly by copying a file and changing only the information that is 
di f f erent . 
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curriculum and checking appropriate objectives), and making three copies of the 
total docvunent — a very time-ponsuning process, Usi^ig the co:nputer, old 
information la updated during the yean ^jectiv*"? are tranaferredt from the 
computerized curriculum library to the 8tud,ent*s file (approximately 6 to 15 
keystrokes per objective), and a clean lEP is printed on three-sheet sensitized 
paper vdth a rinlteum of effort (a few more keystrokes). 

Processing intakes 

New students at Kendall go through an intake process that involves 
interviews and examinations \dth several professionals. In the past, each 
person has had a separate form that often duplicated information such as name, 
date of birth, phone number, parents* names. Using the ccmputcr wltii the 
individualized planning system software during the interview/examination to 
store student Information means that the parent needs to give this information 
only once. When a second or third person is ready to perform part of the i^itake 
process, that person will find the basic information already entered and can 
proceed with the specialized data pertinent to^his/her field. Individual 
printouts for each part of the intake process will contain the basic information 
and the specialized information. 

Planning Dally Lessons 

Using information from both the individualized planning system (IPS) and 
the curriculum management system (CMS), the teacher can plan lessons more easily 
and efficiently for students using up-to-^ate Information, l»»e IPS provides a 
list of objectives that are appropriate for each student in the class? the CHS 
provides the most current list of Instructional strategies (activities) and 
materials for teaching each objective, in the past, the Information in the 
curriculum guides was at least a year old since cost in time and paper 
prohibited revision and reprinting more frequently than every few years. Now 
with student and curriculum data stored on the hard disk, access to this 
information is avtU able throughout the school on any networ)i:ed computer? thus, 
no heavy curriculum guides and student files to carry around. 

In the past, scheduling students has required going through files manually 
to gather data on each student regarding test scores and other pertinent areas 
to help the teachers and supervisors decide on placement for the next year. 
Student names were then sorted and resorted to try to achieve the best class 
placement. Once that was completed class schedules were typed by a secretary. 
Any changes during the year required re-typing the whole schedule. 

Using the IPS and APS (administrative planning syitem), testing scores and 
other data can be pulled by the computer and sorted In various ways to indicate 
possible appropriate class placement. A tasH that required hours in the past 
can now be accomplished In a few minutes. Class schedules can be recorded in 
the IPS and. printed out as needed i changes in the schedule' require changing only 
the pertinent parts and asking the computer to reprint. 
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Cr^atirtg Form Ltttf r»» poc\Ui>nt»» Lab^lt 

first thara^^iui wtitm your report or latter by handi glva it to a 
sacratary for typingi proof it and sand it bade for corracti«rui (%ihich oftan 
maa^it ratyping tha whola docuaant) « Form lattars are xaroxad and look lika forn 

1 attars I thay taka a day or two for tha proca&s depending on how busy the 
aacratary la* 

Then, there w»j write your report or letter by hand or type Iti give it 
to word processing I resubmit it two or three tines for corrections* Form 
letters can be personalized, bat you hear ccaqplaints if you need a large number 

of letters since %iord processing serves many peoplei it takes a week to complete 
the process since you walk it through or send ^e doc^uients through ^e mail. 

NOW there ist write your report or letter by hand or type it yourself on 
the computer! ask your secretary to tyiiii it on the computer (if you didn*t do it 
already)} print it out or transfer it to the hard disk for printing (if you can 
wait a day to get it)i proof the document and make corrections yourself or ask 
the secretary to make corrections (it will never have to be coaqpletely re-typed 
unless you trashed the original and started over). Form letters will be 
personalised; the process can wake from a few minutes (if you do it yourself and 
the document is short) to a day or two, in addition, creating labels or typing 
envelopes can also be an easy ta^k using the word processing package. 

CCTMttuni eating *In^!touaa* and "^Out^Housa ** 

Row many timea have you triad to contact co^workera by phone or in peraon 
only to find they are not in? You don*t want to dictate a long aaaaaga to the 
secretary (viho probably wouldn^t let you anyway) f ao you leave a maasage for tha 
co-worker to call you back* h game of hide and seek is the next scenario with 
both of you just missing each other* 

Electronic mail provides an easy medium for communication. Try the {ihone 
ficsti if it doesn't work* leave a message on the computer which the other 
person can read when returning to the office and reply to you on the phone 
(gathering pertinant data first) or via the mail. In addltiont almctronic 
bulletin boards are available ^ich can be used for sharing or gathering 
information of interest to the general population. Because Kendall's system is 
capable of telecommunications, tiiis sharing of information can be done "in 
house** (at Kendall) or "out house" (with other professionals around the 
country). Ihe mail and bulletin boards will also be iised by students for 
student-to-student c<Msmunication« 

Generating Reports 

Administrators and researchers are frequent users of statistical packages 
to gather and analyze data for reports. This usually required entering new data 
every time a new report was requested. Using the APS to manipulate data from 
the IPS or to enter new data, taachers, researchers, and administrators can sort 
data on individual students, on a small group of students, or on the total 
student population. Standard reports such as attendance for hEhBi test rasults 
for C<Migressional presentations, department class lists by teachers', etc., can 
be programmed oncei data is automatically fed to the APS from the IPS when the 
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Management and Cc^j>ut#r> 



data is entered or changed i reports can be accessed at any time by merely asking 
for the sort« Honstandard jpeports can also be created on as as-^needed bas:ts» 
Simple statistical packages and graph-producing software are also attached to 
the APS for easy reporting « 

Helping Students Manage 

Adults are not th^ only persons who can benefit from managing their 
activities on a computer « Students, too, can Increase productivity* Some 
examples X (Da report for social studies can be typed on a w>rd processing 

package (like '^Bank Street Writer^) for easy correction after the teacher has 
evaluated It; (2) sifbrles with multiple endings can be generated In a language 
class using ah authoring systm: (3) data gathered for a science experiment can 
be analysed using a database management systemi (4) students can use the 
electronic mall system to communicate with other students around the country 
(this Is a great language motivator) « 

Suggna r y 

Ihese are just a few of the ways in which computers can help manage the 
dally tasks of a school « Most of them atre currently happening at Kendal 1« 
Ochers will develop as our knowledge of todays s technology Increases and as the 
t€iChnology Itself grows* The software and hardware needed to accomplish the 
dally tasks vary, as do the needs of individual educational programs i therefore , 
each school should assess its own needs as It, too, learns to use computer 
management in reducing time and paper while increasing efficiency and 
productivity of faculty, staff, and students* 
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WE COMPUTER AS AH lEP RESOURCE 



David A. Spidal, Ph.D. 
New York School for the Daaf 



Whan an educator discusses special educe tlon, the concept of the lEP 
automatically becoaes a part of the discussion* Under the provision of the 
Education for All Handicapped Children Act of 1975 (P«L« 94-142) # each 
handicapped child must have a document prepared %mich provides information about 
the child and the goals and objectives for educational services* This document 
is the Individualised Education Plan (IBP}« 

Most people now recognise the ZEP as an eduction plan to meet the unique 
and special needs of 'the individual student* Diese plans have been developed 
and written by individual tea 4iers and administrators^ along with parents and 
other support personnel # and have taken on a variety of formats, styles, and 
techniques* Most people have seen the preparation as very time^-oonsumingt and 
at best, an inconclusive document of ^at actually is and shall be* One reason 
for this feeling is that it is difficult for a person to generate all of the 
information to cover the various field of endeavors, the various objectives and 
goals, and to develop other such statements that will provide a conprehensive 
view of nAiat the child is doing* and will be doing for a period of ti^%. iftie use 
of current technology, specifically the microcomputer, can be of great value in 
overcoming many of these difficulties* 

The concept of utilising computers for the development of the ZEP is not 
new* since the inception of the lEP, many pe<^le have suggested that the 
procedures be computerised for more efficient preparatlcm* However, complaints 
%#ere also received that computerization of the IBP would be limited since the 
materials would not be individualized or specifically prepared for an individual 
child* It would appear, however, that the mandate or intent of the law does not 
require that all goals be worded differently for each ^ild* Likewise, the 
wording of the law does not prohibit the sharing of the same goals by several 
students* The ZEP goals and objectives need not be so exact and specific that 
there is no room for variations, either* The law does require that the 
information contained in the plan be fitting and appropriate for the individual 
for whom it is prepared* The strategies of instruction must be educationally 
sound both in concept and in preparation* The information must be communicated 
in a manner that is understood by all who read the document* Ihe preparation of 
the ZEP appears to be suited for utilisation of today* a technology* 

Ihe comiputer can best be described as an information management tool* The 
computer serves the same functions ak the file cabinets In the school, a report 
writer, a collator, an information searcher, and so forth, all in one* This is 
not to say ^at the coi^ter does not need the human touch* Rather, it must be 
emphasized that information must be entered by the human after it is prepared by 
humans* The computer serves as an Instrument for the storage, sorting, and 
retrieval of information* 

• ■* . 
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Thfii C<»puter X» An IBP Resource 

Phase I of lEP 

•me Individualized Education Plan is divided into two parts — knovm as 
Phase 1 and Phase II* Phase I of the lEP contains the information which 
describes the student and the program which is appropriate* ihe information 
includes, but is not limited tot student demographlcsi student medical recordsi 
review dates and clinical assessment recordsi related servicesi record of 
academic evaluation; student management needs i and information on student 
mainstreaming 

The IBP system utilized at the New York School for the Decf is the Ex-Bd 
Student Information Management System* The key concept for this system is 
^student information management*^ Information is entered in the computer «rid 
stored therein* The records cwi be modified, updated, sorted, ajnd printed with 
ease by the computer* The data can be readily accessed, reviewed, and 
researched* Information can be retrieved in part or in full according to a 
variety of subject headings* Informatrbn can be retrieved for all students, fov 
one student, or for a group of students* Information can^jbe sorted, batched, 
and retrieved according to specific criteria such as age, class,, teacher # review 
dates, evaluation dates, home school district, achievement level- handicapping 
condition, or any combination of these* 

For pivposes of compiterization, each section of the lEP for daca entry is 
referred tc as a **screen*** Student demographics (placement records) is Screen I 
of the Phase I lEP* This Information includes the name of the student, family 
information, ethnic status, type of placement, school, class and teacher 
placement, termination dates, and information on amount of regular educational 
program* The students, may be group«;d according to any of the parameters 
listed* 

Screen II provides Information on the physical development of the child 
and provides for special medical alerts* Medical information can be tracked 
utilizing this Screen* 

Screen III provides information on the dates of clinical assessments and 
other evaluations « Dates of the evaluation can be used to select students who 
need a certain type of assessment and evaluation at specific times* 

The related services portion of Phase I are listed on the Screen IV* This 
document provides information about the related services necessary for ttt^ 
student* Included In this listing are transportation, audiologlcal services, 
psychological/social services, occupational therapy, physical therapy, 
recreational needs, speech pathology, heart therapy, dance and movement therapy, 
and adapted physical education* The computer stores, searches, and prints out 
the areas of related services by provider, initiation date, termination date, or 
any combination* 

Screen V presents the levels of performance on tests that measure 
achievement* The primary tests used at the Mew York School for the Deaf are the 
Stanford Diagnostic Tests in math and in reading and the Stanford Achievement 
Test* Other tests can be reported here also* 
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Thtt CoBtpttter an lEP Re»omrc« 



One of the most comprehensive areas of Phase I is the social /behavioral 
management needs and the educational management needs section. T»iis is found on 
Screen VI of the Ex-Ed Computer Management Sysem. the suggested educational 
management needs and the suggested social /emotional management needs can be 
selected from a comprehensive list of statements and Identified by number* 
these numbers are entered into the computer for storage and later printing* 
Areas are also provided on this Screen for statements of intellectual 
functioning, academic skills and weaknesses, an social and emotional skills and 
%peaknes8es« these must be prepared in writing for the computer data person to 
enter* 

Screen VII provides information about the subjects and grade levels of 
mainstreaming* Students who attend advanced Occupational Education Programs at 
the local Board of Cooperative Educational Services (BOCBS) from the New York 
School for the Deaf are considered to be in mainstreamed programs* 

the above information ^en Gtored in the computer provides the possibility 
for a variety of searches and cross references. The computer stores a great 
amount of information, sorts it, changes it with ease, and retrieves and prints 
it upon command, All of this represents the primary facet of the computer as a 
management tool for information for the Phase I of the lEP. 

Storing Behavioral Objective s 

Hie computer as a storage and retrieval system also represents a 
consistent expressive tool. The computer can sort thousands of statements which 
can be identified by code number for later retrieval. Thus, thousands of 
behavioral objectives worded in proper formats within specific topic areas and 
in developmental sequences can be prepared and stored on the computer. These 
thousands of statements then become the source of the individualized goal and 
objective statements. 

In the Ex-Ed System, approximately 8,000 goals and objectives in various 
curriculum areas are stored. The core of the system Is tiie I.B.A.S., the 
instructional Bas-s Appraisal System, developed by Dr. Edward Meyen of the 
University of Kansas* These materials have been tested In school districts 
throughout the country since 1977 and are regarded as one of the best tools of 
their ».lnd for instructional planning and management* 

The IBAS Objective Cluster Banks are in seven volumes t Volume 1, mildly 
handicappedi Volume 2, severely ard profoundly retarded! Volume 3, career 
education I Volume 4, prevocational ski lis? Volume 5, physical education! Volume 
6, science I and Volume 7, language* The seven volumes cover objectives in 
reading, math, social behavior, motor skill development, self-help, social, 
vocational and self-help language, work, leisure* resources, job acquisition, 
advanced motor skills, games, physical science, earth science, life science, 
comprehension, morphology, semantics, syntax, and so forth* 
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nie IBAS Objective Base did not cover all of the neceiaary areas. 
Consequently, ExEd objective Clutter Banks have been added in the following 
areast conposltional writing skills, aathema tics » U.S* history 1 and 2, world 
and regional studies 1 and 2, computer literacy, industrial arts, typing and 
bookkeeping, hone economics, fine arts, art counseling, travel training, life 
skills, health education, and career education and distributive education. 
Additional programs can be developed and added at any time. 

From this vast bank of goals and objectives, the teacher can scan a 
subject/topical area and Identify the goals which are believed to be important 
and proper for each child. The teacher tiien refers to tiie section of the manual 
which has the sub-objectives for the goals, reads these individual behavioral 
objectives, and selects by number those objectives which are believed to be 
proper for each child. By listing these objectives by number, ttie teacher's 
task is greatly reduced from a time-consuming writing task to a selection 
process. The teacher must still provide the «vc«teraents of present level, 
materials and activity listings, and criteria icvel. T»ie computer operator then 
enters into the computer the objective code nutr.bf'r& and the prepared statements 
from the teacher. The computer stores the information and/or prints the 
information onto hard copy. 

One of the Important concepts to remeii±>er is that once the statements are 
entered into a correct format into the computer, they w1.11 be retrieved and 
printed in i correct format* This correctness of expression includes both the 
language of the statements and the spelling. Also, the eystem and statements 
can be updated by modifying oi adding new information at 5iny time. 

The computer serves a very ioqportant function in the development of the 
IBPs at the New York School for the Deaf. It stores the r.^c«asary demographic 
and other information on aach student and provides an easy jystem for sorting 
the information for class placement, report filing, groupings, n'xd general 
recordkeeping. computer also serves as the primary sou.cc of preparation of 

the Phase II of the IBP document, providing in a clear and c-^nalstent fashion 
statements of goals and objectives which have been prevlousl • considered to be 
worded properly and appropriate for use. 

The computer is an awesone tool for preparation of the IIS*. As teachers 
and administrators become more familiar with its potential, mtre and more 
specific demands will be made on this technology which is available to assist us 
in providing better educational services to cc.r handicapped st^^dents. 
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MICROCOMPOTER SOFTWARB/CODRSEWARB BVALOATIOH 



ttobttrt 0* Stom 
Clarke School for the Deaf 

Softwre Soxircee 

This is a "can't tell the forest fron the trees" issue, there ere 

nutterous sources available, and the task soon becomes that of locating 
the best sources. Following is a suggested list of software sources. 

* Textbook publishers — they adght offer good educational 
software that should closely parallel textbook series 
used in schools and thereby fit into the established 
curriculum with a ainistuai of aodifi cation* 

* Educational supply conpanies — these are conpanies vhich . 
stock a software libarary and allow for courseware preview 
at thiir various coapany sites, often they have supportive 
staff %Aio can also provide helpful advice. 

* Computer software cos^nies — these are probably the best 
known # most advertised sources for conqputer software. Out 
of the hundreds of companies , the field can be narrowed down 
quickly to twenty-five or less primary sources. (Among these* 
I would strongly recommend lo6king at RLM* Hartley* Ihe 
Learning CMipany, MBCC, Scholastic* and Spinnaker, to name 
just a few.) 

* Regional resources centers — various states have developed a 
regional network of resource centers %ihi<^ include microcom- 
puter software that can be previewed. 

* Additional sc rees might include coaster hardware companies, 
local retail coa^uter stores, public domain software, coi^uter 
clubs, local educational programs (elementary, junior high, 
and high school), friends, colleagues, parents and students. 



Strategies for Deciding What Software to Buy 

Here are some suggested tiays %ihich might help in the decision- 
making process on how to select microcomputer software. 

* Find and read software review journals. One ^at Z 
particularly like is published by BPXB (Educational 
Froduets infOHMtlon Exchange) and Consumers Union* this 
is a nonprofit consumer organisation iirtiich includes 30 
national organisations and more t^an 100 professionals, 
all of whoa are part of the review process. 
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MiorocoMputtr Softw«r«/Court«wartt Svmlumtlon 



^ R%aA iMgasiM artlclM that «valuattt and/or dMcrlbe 
•oft%iare« Bm m^t% to nat# if thMe revl«ir» ar« 
composite opinions (iihich Z fe«l are more reliable 
than a aie«*peraon critique) « I parti o^arly like 
Scholattic^a **Blectronic Ziearninqt*^ Classroom Oosputer 
Learni ng , * and * Crea ti ve Conputi ng • " 

^ Various computer magazines offer an annual directory 
nhich is an extensive compilatim of suggested software 
and microcomputers-related resources • Several that I 
would recommend are published by * Instructor Magasine,* 
^Classroom Computer Learning and "Classroom Computer 
News*" 

^ Brochures and catalogs from vendors/software companies 
can be helpful for giving details about softwarst but 
the consumer needs to realise that the vendor may hold 
a biased view of the product and will not necessarily 
indicate any shortcomings of the software. 

Hotet Be sure to preview the software before purchasing 
it« Most reputable coi^anies will allow a 30-day preview 
period %dth several poesible stipulations, sraie of which 
include a purchase order number, return for credit only, 
or possible return for a refund. X have also found that 
personal contact and a straightforward approach seem to 
produce the best results. Remember, you need to see it 
and use it before buying it. 



Questions to Ask When Selecting and Evaluating Software 

It is important to consider all of the eight points given below« 
However, the most important question is, **Does the content have 
educational value?^ As educators, we must constantly guard against 
simply getting caught up in flashy graphics or cljj^r simulations to 
the point of ignoring the educational purpose that the software serves i 

1 . Is the program easy to run? 

a. Does it provide instructions on tti% computer screen and in 
the operator's manual? 

b. Can the operator control tttm speed of the program? 

c. Does the program allow for errors? 
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2« Is the program design flexible? 

«• Does It branch into new materials? 
b* Does it allow for review? 

3* Is the reading level appropriate and does it use text effectively? 

4# Are graphics employed directly and appropriately? 

a* Do graphics distract from the program? 

Do graphics relate to subject? 
c. Do graphics appropriwitely reinforce correct answers? 
d* Do graphics inappropriately reinforce incorrect answers? 

S» Does the program include a ^'menu?'' (A menu is a listing of the 
parts of a lesson or program, similar to a topic outline*) 

a* Does thn program begin with a master menu? 
b* Does it contain sub^menus that allow the user to return 
to the master menu at any point? 

6» Is the program content accurate and well^esigned? 

a« Is the program free of content errors and misspellings? 
b« Are activities appropriate for age level? 
c* Does the content have educational value? 

7« D<^s the program offer a complete learning package? 



a* Does it have clearly-*written# detailed documentation? 
b# Does it include teacher directions, descriptions of 

program content, learning c^jectivest and age level 

for which the program was written? 
c. Does it include followup activities and references? 

8« Is thera a program purchase warranty? 

a* Does the publisher offer a backup disk or do copyright 

laws allow you to make one? ^ 
b* Are disks covered by at least a 90-»day warranty? 

Who* 8 in Charg* Ht«? 

Clarktt School Mtablish«d a planning conmlttaa during tha 1981-82 
school yaar coi^aad of four jtaachara raprasanting aaeh of tha thraa 
acadanlo dapartmanta at tha achool* Thay Mt for fiva n^aka daring tha 
sommar of \9B2» Nuaaroua rpoonaandai tona %fara Okada* and tha eowiittaa 
aatabliahad both short- a|td long-ranga goals for tha aatabliahaant and 
ttsa of nlcroconputars at ClarXa* 
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Hieroee«pttt«r 8oftw«rtt/Ceurs«w«r« Evaluation 



Subsqaantly, twD MidMra of that connlttaa aarvad at coordinators 
of tha microcoaputar projact during thm 1983^84 acadaale yaatt and this 
typa of arrangaaant ia axpactad to continua* 

it la vary laportant that laadarahip ba claarly aatabliahad and 
raaponaibllitiaa dalagatad to an appr^riata ataff aanbar (or aaabara) 
for tha most affactlva iaplaaantatlon of aierocoaputara into an 
aducational progran^ At tha aaaa tiaa, it is nacaaaary and 
advantagaoua to involva as many Mabaca of ^a staff as poasibla in tha 
procasa of softwara avaluation* 

Firatf a coordinator cannot Know if a staff aanbar would or w^uld 
not use a spaciflc placa of conputar aoftwara in hia or har clasa* 

Sacond, by diractly involving SMabara of taaching staff in 
^ tha evaluation procass» two aajor parpoaaa can ba sarvadi additional 
hands-on axparianca with tha sdorocoaputar is providadi andt having 

warkad diractly with a gi^n piaca of aoftwara^ tha taachara ara mora 
likaly to uaa It with their atudanta« 

the entire aeleciion and evaluation i»rocasa needs to ba outlined 

clearly and followed carefully to avoid confuaion and waste of time and 
money « Figure 1 ia a acheaatic diagraa of tha software review proceaa 
that haa been eatabliahed at Clarke Schools 



30 34 



\ 



ERIC 



Figure 1. 
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Mioroe<Mqputttr Softururtt/Courattimr* Bvftluatlon 



Eaich software program should bs svsluatsd on a standard! cod form 
that best moats tha raqai reman ts of the educational institution in 
i4hich it is to be used* Clark School developed its evaluation form 
based on reviewing formats used in ot!ter settings. Thin form provides 
for more easily categorised inputs through the use of checklists, with 
space provided for comroents after each item and at the end of the 
form* 

) 

Besides assisting in tits rsconmsndation process, these completed 
foriBs also act as a data base >ihich can be easily referred to for 
various purposes, including checking to see ¥hat software has been 

evaluated, by %ihom, vihen, etc* 
« 

Conclusion 

Where's the beef? the ^beef^ i s in the softwre ^ If it is the 
**right stuff,*" both staff and students will be excited ^en using iti 
they %illl use it, and it will help* It should provide the necessary 
practice so often required by hearing-inpaired studentsi it will be 
motivational! it will h^lp students apply %ihat t^ey have learnedi and 
it will assist the teacher in individualizing class work ^ich is often 
so difficult to achieve* 

The availability and use of microcomputers and related software 
needs to be made as easily as possible, especially ^en a program is 
just getting underway and positive attitudes are being cultivated « If 
there is a real curriculuar need, and appropriate software has been 
purchased, then the microcomputer should be able to help meet that 
need* 

Initially, teachers learned how to operate other eguipvent such 
as overhead projectors and filMtrip projectors i then they learned how 
to use them effectively % So teachers must first learn how to operate a 
microcomputer and its software, then learn how to ^e them 
effectively* 

Many of us may have had firsthand carpentry experience* The 
right tools helped us build shelves faster and better, especially if 
the right tools were in the hands of a skilled person* 

Ihe right computer software has the potential to build those 
important concepts, provide ^ose necessary experiences,^ give that 
needed practice, and improve the motivation of our hearing'^iskpaired 
students* 

But tools do not build shelves by themselves, nor do 

micorcomputers make better or smarter students* The best tools for 
these jobs must be chosen carefully and then put into the hands of 
skilled administrators and teachers* 
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KVALOATIOh OF SOFTWARE 

Mamo of Program H^n^ of Bvaiuator 

Ltvol Prieo ■ ' Date 
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c 1 
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rhe content is appropriate. (Language level, vocabulary^ 

reading level) 
















rhe content is well organized. 
















I'hc content has educational value. v 
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^he content is motivational. 
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Itie text follows established rules of grammar , punctuation, 
capitalization, and usaqe^ 
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S>rcaentation of material is clear and logical. 
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a Exa'nples are provided with directions when appropriate. 
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jLevel of difficulty is appropriate. 
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lit provides for individual needs. 


i 






Graphics/color are used for appropriate instructional 
treasons. 
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[program utilizes upper/lower case. 








T-ifoedoack on student respons-es is effectively^ employed. 








I jstudents are given more than one chance to answer. 










jFeedback is immediate. 










The student controls the rate of the program. 










Program uses branching for further concept development. 








'i 




















01 








U i 




I 

1 U—- , 






a! 






t 




L ■ 


* 








I 










T 




■ 






Y 











T • true all or roost of the time f - a good description 

t • true some of the time F • never or alaoat never 

n.a. • does not apply, cannot rate 
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Comments 
















Xnt Q^upiay totmat is etctctivc^ 
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Tnt screen display is w^ll orqanis€0% 














It is visually interesting* 














The antount of material on each craxne is appropriate* 














The lenqth of each section is appropriate* 














The program allows for aciaptaoility oy tno teacnor* 














The teacher may edit or chanqe a program. 














The program is easy to operate from start to rinisn* 














The student can operate the program inaepenaentiv. 

































































































l»Additional Comn»nt8: (Strength* and w«altne«8#») 



I would uae oe reconmwd u»« of thi» package vtth little or no change. 

I would use or recommend use of this package only if certain changes were w>ade> 

I %iould not use or reconnaend this package. 

39 

OOOSQ 



SOFTIfARE gVM,OATIQM 



Marilyn L. Jost 
California School for th« D«af 



lha usa of conputara in tha a^ucationa.l aatting haa prograaaad at 
such a rapid rata that »any aducator^ ara unpraparad to Mat tha hi^h^tach 
challanga adaquataly. In tha rush to kaap paca with tha aducational 
conputar avolution, nany adocators ara byiMsain? tha nacaasary atapa In 
planning conputar uaa atratagias in thair schools. It nust ba raMab*rad 
that coMputars ara not a guide-fix davlca or a panacaa for tha aducatlonal 
ills that faca tha aehools today, h con^tar is only ona of Miny tools 
that the aducator can utilisa to halp corract acadaisic daficianciaa. Only 
through davaloping a naads assaasnsnt, planning carafully to sMiat thoia 
neada, and salacting appropriate aoftwara and hardware will one be able to 
use coBputers as one of many sources to close educational gapa. 

CoBpleting a Weeds Assessment 

In order to select software appropriate for student use, an 
assessment must be completed to determine specific needs. This aasessment 
can be developed using results from formal testing instruments in the areaa 
of language, reading, math, and cognitive developmental levels. inforMitlon 
evaluationa and teacher intervi«ws can also ba utilized. A cost-effective 
program can then be developed to consider the scope of the student 
population needs and to focua on specific academic areas, cognitive levels, 
chronological areaa, and special needa studenta. The keaults of this 
assessment can then be coordinated with the purchase of avallablau software 
programs as they relate to the curric<llum« " . , 

When the needs assessment and the search for available soft«nr# 
appropriate for targeted skills, cogni-tive levels and ages have been 
completed, decisions as to long- and short-range goals can ba finalised. 

It is suggested that the development and implementation of these 
goals extend over at least three years, if all uses of the coiiputer such as 
CAI, programming » and word processing are to be incorporated. Tlfiis is not 
to soy that all u«es of the computer must be utilised. This decision is 
dependent on the students* needs. However, the present trend of eoa^puter 
use is to utilise the computer as a tool and develop thinking tfcilla. This 
time frame wou)d allow adequate time for teacher training and proottresient 
of ad(iitional hardware and software. A solid, well-rounded computer 
program requires time to develop. 

Establishing Goals 

In establishing the long- and ahort-range goals for the computer 
program, it must be determined how the computers will be utilised for 
maximum effect! veneas in terms ot the students* cognitive developsiental 
levels and their abilities to pse the varlotas typea of aoftware. Table t 
shows the relationship bettreen developmental levels and computer software 
and other uses* 



Softimrt lv«ltt«tion 

Computer assisted instruction (CAI), includes soft^re designed for 
drill snd prsctics; tutorial > sinulations and aducational gana purposas. 
Ml four types of programs are contingent on the ^•a that the computer 
eontrola the student and the learning process. O^er uses of the computer 
such as coDputer literacy, programaixi^, and word processing allow the 
students to control the computer, the students have full control of the 
learning process, ihinklmg skills play an integral role xn this area of 
computer usage. 

A software ^'evaluation form must be developed to assist the educator 
in previeiWngV selecting, and purchasing software, this critical 
evaluation of ikoftware will ensure the purchase of wsll-designed programs 
that are related to the school's curriculum, that are technically sound and 
effective in motivating the learner, and that meet the needs of the 
students. F^^re 1 shows a suggested software evaluation form. 

. A ^le^lTdfe8igned computer program depends on plAhning, evaluation, and 
adaptatipn. 'Yearly evaluations should be made of the program's goals andl 
how well- -the computer program meets those, goals in terms of students* needs 
and progress. ' ' . 

. Computer technology is here to-^tay. How we as educators utilise 
this technology to its fullest potentiml depends solely on ^e ability to 
plan a cost-effective program, incorporating well-designed software that 
meets the goals, needs, and Interests of the students. 

Following is an outline of activities for selection, evaluation, and 
purchase of software. ' 
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i^n^: ^-*l»!»-tal Levels a.d Computer 



Preoperational 

PreconcejK Intuitive 
tual thought thought 
2-4 years 4-7 years 

CAI - The computer controls the 

Drill and 
practice 



Educational 
games 

The student controls the con-juter, 

Compute;r 

awareness 

literacy 

Bi(5 Trak 

LOGO' , 



Concrete 
7-11 years 



student, 

Drill and 
practice 

Beginning 
tutorial 
10-11 years 

Simulations 
using 
concrete 
experiences 
10-11 years 

Bducational 
ganses 



Cojaputer 
awareness + 
literacy 

Bif; Trak 

•LOGO 

Simple pro- 
t^ramnsinrj and 
problem 
solving ' 



Formal 

11 + years 



Drill and 
practice 

TutorieQ 



Simulations 
using hypo- 
thetical 
situations 



Educational 
games 



Computer 

awareness 

literacy 

Big Trak 

LOGO 

Programming 
and problem 
solving 



Word 

processing 



Word ■ 
ro'ocessing 
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Figure 1 

I. Suggested Software Eveluetioxk Fozv 



Hane o£ progreoL 



Subject /concept Eveluetor,. 

Grade Level (s): K 1 2 3 4 5 6 7 8 9 10 11 12 



Developmental levels: Preoperational 

Scope: 

single concept program 

program is one part of a 

larger instructional unit 
complete instructional 

unit 

Pocungntation: 

Does it have: 

documentation? 

stated prerequisite skills? 

program operating instructions? 

la it easy to- follow? 

Brief Descr iption of the Program; 



Concrete Formal 

Type of Program: 

drill and practice 

tutorial 

simulation 

problem solving/logic 

educational games 

other 



Computer L ab Use Only 
T M Corvus 



Objectives: 



Prerequisite skills/ language of direction/vocabulary: 



Strecgtas/weaknesses: . ..i ■■ ^ ■ - - ■ ' - 



Reinfsrsesent/follov up activities: 



Ccr-3e:2C 3 : 



Permissiom granted to reproduce this form for school use only. 
»pT;I;; non'^ Wmt Mri^to Thmt: Brier Patch !»* By Marilyn L. Jost, 

Riverside, CA: Sweetbrier Designs, 193A. 
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YES NO N/A CHECK THE APPROPRIATE SPACE. 

Inttruetiana* (available in program) 

^ OMr skip thtm aad return to then aa needed? 

— _ - 2. Is the user told how to end prograaT stsrt orar? 

re-enter vhere user left? 

- ■ 3. Can user control apeedt 

. » 4. Is there a menu to allov user to access specific 

parts of the prograa? 

......^ - !• Can user correct input if necessary before 

continuing progranT 

2. Is there a cursor or other indicator to shov 

vhere input is to goT 

_ — 3« Does the computer give a helpful response to 

input errors? 

r , ■ „ 4. Is the amount of typing required appropriate 

to the grade level? 

, 1 5. Can tescher sdd/delete inforxoation? 

Output : 

, !• Are punctuation, graauoar and spelling correct? 

■ 2. Is the correct answer » or appropriate help 

given after a reasonable time or after a given 
number of errors? 

3. Bees the program branch to easier or harder 

material in response to user input? 

A. Are responses to errors non judgmental » free of 

harsh or demeaning comments? 



5. la the positive feedback for correct responses 
more interesting/enjoyable than tha reaponsa to 

error/failure? 

6. Does the program use motivational devicea 
effectively? 

Check the items that are most effective: 

^timing scoring game format feolor 

paraonalisation _ graphics for reward 
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7. Can sound reinforcement be deleted? 

39 



YES 



1» Dots it giv* nu^tr of eorroet retpoastt? 

2. Does it givs niimbsr of iacorrsct xesponsssT 

^ 3^ Does it list problens tbst gsve studeat problems? 

4i Does it give pereentcge of pToblems rigbtT 

5* Does it give nurber of stteaptt? 

Rste by circling tbe nunber vhicb best describes the progrsa» 



Conment on bsck of psge. 

!• Is tbis ma effeetive/appropriste use of 
tbe coaputer? 

2, Are the objectives/purposes of the 
progroa veil defined? 

3« Does the program schieve its objectives/ 
purpose? 

4. It the prograit technically sound, free 
of progrsBDing errors? 

5. Is the content factually correct? 

6. Is the presentation logical » organised 
and consistent? 

?• Are the interest level » difficulty 

level and vopabulary level compatible? 

8. Are the instructions elear» complete 

and concise? Cooaettt: ' 



9 Is the screen format nest sr. t uncluttered? 

Overall opinion of the aroeramt 
Check the appropriate space* 

Great program OK 

. Pretty good lot usefal 



I 
I 
1 

1 

1 



1 

1 



2 

2 
2 

2 

2 



2 
2 



A 
4 
4 

4 

A 



4 
4 



This form is adapted from varioua aources* 

Used by permission - Calif or :.ia School for the Deaf* ftiverside 
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SC3FTWARE SSLECTION, EVALUATION ArJD PURCHASE 

A* Develop « n««d8 ftssessmtnt to determine students* academic needs • 

1, Reading levels 

2. Math levels 

3* Language levels 
^* Cognitive levels 
5. Thinking skills 
6* Writing skills 
7* Special students* needs 
B* Search for existing software to meet the students* needs • 
1« Consult computer magazine software reviews, 

a. Classroom Computer Learning 

b. The Computing Teacher 

c. Electronic Lettrning 

d. Teaching and Computers 
Educational Technology 

2. Consult various software vendor cataloi^s* 

3m Preview software at local computer/software dealer stores* 

4. Preview software at local offices of education • 
5* Consult software directories* 

a* Addison-Wesley Book of Apple Computer Software 

b« Commodore Software Encyclopedia 

c* Swift *8 Educational Software Directory 
C» Consult textbook publishers for available software* 
C. Consider hardware requirements for software selection • 
1, C<»npatibility of software with existing hardware 
2» Consider the memory required to run the software* 
5* Consider the DOS requirement of software (3*2 or 3*3)* 
km Consider the existing input/output system 

a. Disk drive 

b. Cassette 

5. Consider additional peripherals required to use th§ software, 
a* Game paddles 

b, Joy sticks 
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Xnv«8tigat« softwtrft company's paLiciw for previewing software* 
1. Software company grants preview time 
&• Preview period - 30 days 
b« Different procedures for preview 

(1) Company re^ulri^^^^ orderf bTit will give full 

refund if software is returned, 
{R) Qov^-porrj i^ivor, no refund on returned software, but will 

give credit for other orders* 
(3) Order by phone is possible, but some company policies 
require a purchase order number* 
2* Software company will not grant preview time* 
3* Research policies for a networking system* 

a* Consider the compatability of software and the system* 
b* Consider the additional costs for networking* 
^* Investigate the back-up copy policy. 
Develop goals and objectives for computer use* 
1* Identify long-range goals ( 3 years ) 

a* Consider major needs of students from needs assessment* 
b* Consider minor needs of students from needs assessment* 
c* Consider future needs of students* 
2* Identify short-range goals ( current year ) , 
3* Considerations for development of lon^and short-rarge goals 
a. Profile of students assessed 

(1) Age 

(2) Cognitive abilities 

(3) Number of students using computers 

(4) Needs of special students 

(5) Location of computers 
b* Available hardware 

c* According to the needs assessment determine how the compute: 
will be used* 

(a) Drill and practice 

(b) Tutorial 

(c) Simulations 

(d) Computer games 

(e) Problem solving 
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(2) Loffic/thinkine skills 

(5) Projjrammins (conputtr litorac?) 

(*) LOGO 

(b) BASIC/PASCAL 
(4) CoQiputar awareness 

(3) Computers as tocds 

(a) Word processor 

(b) Calculator 

(c) Speech 

(d) Art 

(e) msic 

Consider- educational benefits of software* 

(1) Consider how software relates to curriculum • 

(2) Consider how software relates to over-all instructional 
plan. 

(3) Consider how the software relates to the cognitive 
developmental levels of the students. 

(4) Consider reading/math levels of software. 

(5) Select software that represents all uses of the 
computer. 

(a) Develop a time frame over a three year period to 
incorporate computer uses. 

(b) Develop staff training sessions to implement all 
uses of the computer. 

F. Select, evaluate and purchase software according to short- and longf^ 
range ^oals. 

1. Develop a software evaluation form. 

2. Establish a software evaluating committe. 
5* Establish a software catalog system. 

G. Evaluation of goals and objectives 

1. Monitor progress for meeting goals 

2. Evaluate future needs and goals for expanding the softvmre program. 
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CLOSED CAPTIONIHG AMD THB LIWB 21 SYSTBM—POSSIBILmBS FOR TOE FUTURE 



Deborah Poj^in 
Mfttlonal Caption! n9 Inaituta 

lh0 Lln« 21 system was developed in the 1970e as a aeans of delivering 

^fliwied 

compatible with broadcast industry standards and equipment, and inexpensive for 
the consumer a Over the past four years, the system has delivered more than 
7,000 hours of closed captioned prograMning, demonstrating both its reliability 
and effectiveness a 

The National Captioning Institute is examining the future of captioning 
technologies and the growtii of this important service. NCZ is also evaluating 
improvements in the Line 21 decoder and watching developments in o^er areas 
related to delivery of captions for the hearing-impaireda 

Ihe Line 21 decoder \mM developed during period in lAiich television 
programming in the United States was largely dominated by the television network 
services a Ihus, the decoder unit was designed primarily as a unit for 
over«the**air receptiona Die decoder Interfaces w!th all existing color and 
black and white television sets at the antenna output of the set, and contains 
its own UHP and VHP tuner a Channel selection and fine tuning are accomplished 
on the decoder % 

The Line 21 Captioning System offers a multitude of services, including 
captions on programs and commercials, a program listing service, a daily ne%rg 
summary service, a national news service of events of interest to the 
hearlng^impaired, and a weekend Sports scoreboard servicea In addition. Line 21 
captioning has more recently proven itself adaptable to other developments in 
the television industry, namely the rapidly expanding growth of the cable and 
home video industries a The Line 21 decoder jpan interface with cable TV 
converters and home video equipment {VCR*s and videodisc players), giving 
decoder owners access to captioning on cable programming and on captioned 
cassettes and discs released by home video distributorsa 

Second-generation Decoders 

Despite the successes of the Line 21 decoder, NCI sees ro<» for future 
improvement in a seconds-generation decoder a Changes and advances in consumer 
electronics technology may provide an opportunity to improve the flexibility, 
size, and possibly the price of the decoder* 

with ^e expanding penetration of cable television, a fecond-generation 
decoder could be designed as a cable-ready unit and thus substitute for the 
cable converter now req*iired to receive cable services a While the current 
decoder can be connected to a cable converter, availability of a cable*-ready 
decoder would mean that only one unit, instead of two, would need to be hooked 
up to a television seta Tlie cable-ready decoder would offer access to UHF and 
VHP channels as well as a myriad of cable channels a 
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Lln» 21 Sy«t»a 



in the ar«a of r«note control, a new decoder offers exciting 
poseibilities. Wie current decoder requires Its user to change station chanaels 
and Line 21 services (captions and text) at the decoder itself. Xt cannot be 
operated by remote control and also renders the remote control pad of existing 

television sets inoperable when that set is connected to a decoder* Designing a 

rembte control capability into i eecohd-generatJbO^^^ would improve this 
situation. Using this feature, the decoder owner could control the power, 
volume, station channel and caption channel remotely, in addition, connecting 
such a second-generation decoder to a television without remote control would 
automatically provide remote control capability for that set. 

A third desirable feature in planning a second^generatioi decoder is that 
it would be a smaller unit, thereby making it more easily i-riasportable . Users 
would be able to carry it more easily to friends* homes, hotels, and anywhere 
else they might have a need for it. Obviously, the connectors for attaching the 
decoder to televisions would have to remain uncomplicated ao that hook>up is a 
simple process. 

The heart of the Line 21 decoder is the decoder module. Recent 
technological developments in the design of large scale integrated (LSI) chips 
offer possibilities for reducing the size and cost of the decoder module. This, 
In turn, could facilitate not only decreasing the size of the decoder unit 
itself, but may make it possible to integrate the decoder nodule into new 
television sets, cable converters, and even home video devices — both VCR and 
disc. In conjunction with the trend towards miniaturization and decreasing 
costs of tuners and remote control devices, all of these tehnological changes 
may combine to produce a new decoder unit «Atich offers added features at a 
reduced price. If the cost of the Line 21 decoder module can be reduced, it may 
be able to be integrated into television sets, VCR»s, videodisc players, and 
cabli>oonverters at a small incremental cost. 



The educational uses of the Line 21 decoder continue to be an area of 
great Interest to NCI. One recent and exciting development in this area is the 
captioning of the Corporation for Public Broadcast! ng/Annenberg Telecourses 
which are broadcast over public television stations throughout the coxintry. 
Over the next two years, 97 hours of these educational telecourses will be 
closed captioned, thereby offering educators and the general public an 
oppo. tunity to participate In and learn diverse subjects. NCI will encourage 
all producers of such telecourses intended for broadcast or Videodisc usage to 
close caption these courses. 

Teletext Ser vices 

Other emerging technologies, specifically teletext, continue to offer some 
future promise In the area of captioning. However, the teletext Industry as a 
^ole has been svibject to many fits and starts. Indeed, tiie Federal 
Communications Commission simultaneously refused to mandate a broadcast standard 
for teletext transmission while reserving Line 21 for closed captioning 
exclusively for at least the next five years. 
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hinm 21 Syt— 



thm lack of availability of talataxt daeodars continuM to b* • major 
problaa in gatting talataxt aarvicaa off tha ground and into tha homa* 
MonathaXaat, two typaa of talataxt ayataaa ara currantly baing of farad in tha 
Unitad Stataa. 

rti9 firat ayataa la tha North Anarican Broadcaat talataxt Spaciflcation 
(MABTS) ^Ich waa propotad by CBS and ia to nomm axtant aupportad by MBC. 
Naithar ABC nor PBS haa axpraaaad any intaraat in providing talataxt aarvicaa in 
the foraaaaabla futura. Tha aagasina-typa taxt aarvicaa auppliad by CBS and NBC 
ara for tha noat part nationally oriantad* Nona of tha ownad and oparatad 
statlona of thaaa natworXa haa coanittad to providing a local talataxt aarvlca^ 
and only ona local CBS affiliata haa agxaad to provida a local aarvica. On tha 
captioniong aida, only CBS haa uaad ita talataxt aarvica as a naana to tranaait 
captiona for tha haaring-iapairad* Ontil NABTS dacodara ara aval labia to tha 
ganaral public* hovavar,^ accaaa to auch captiona ia axtraMly llBltad. 

Savaral. aanufacturara ara looking toward providing NABTS talataxt dacodara 

aa aarly aa 1985| howavarf thaaa dacodora ara projactad to ba in tha $900<-$1000 
prica ranga. It ahould alao ba notad tiiat auch dacodara will work only with 
top-of-thaolina RGB talaviaion pictura aonitora which thamaalvaa CMt $800-$'900. 
Th\xm, tha graat conauaar as^naa involvad auggaata that aaaa accaaa to NABTS 
talataxt ia atill aany yaara away* 

Tha aacond talataxt aarvica available in tha U.S. la World Syataat 
Talataxt, which ia broadcaat by cabla auparatation WTBS and aavaral Indapandant 
TV atationa* In Cincinnati » NKRC broadcaata a talataxt aarvica and» 
significantly, tranacodaa all Lina 21 captioned progra«aing if^arriea ao that 
it is available to both Line 21 and NST teletext decoder ownera. Zenith 
nanufacturaa a NST decoder in the ranga of $300. HQwevar» unlike the Line 21 
decoder vAiieh attachea to any axiistlng talaviaion aet, the Zenith decoder 
attaches only to lata aodal Zenith aeta (aoaa 1983 and all 1984 Bodals) • Laatly» 
naithar of tha teletext ayataaa, aa they are currently deaignad, can be 
interfaced with home video equlpnent due to their hl^ rata of data trans- 
mission. In the area of cable broadcaating, the Federal Coaanuileatipna 
Oomnission has not nandatad that cid>lecastars paaa teletext algnala intact* 
despite atrong lobbying for a "auat carry* j^ovision by teletext proponenta. 
This is extriiBely aignif leant alnce 32 nilllon of the 83 million U.S. houaeholda 
are now connected to cable talevlaion and receive all of their television 
aarvicaa through their cable hook-up. Norecver* the nunber of houaeholda 
receiving talaviaion via cable ia Increaaing. 

Clearly, the Line 21 captlcming ayatam haa proven itaalf a rugged and 
adaptable means of providing accaaa in all broadeaating areaa. It is a 
technology that haa opened new doors for tha haaring-laqpairad over the paat four 
years and thua* haa been aaibraced and aupported )oif the hearing-inpairad 
community. NCI is confident that tha Lina 21 ayatam* %iith continued support by 
all sectors of society and tha industry* will continue to offer the greateat 
certainty of expanded acceas in the yaara to come. 
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telly Q, Atvolls 
S«nsory Cowmnlcation RM««reh Laboratory 
Qallaud«t Rataareh Institute 



*AutoMtlc spaach raoognitlon* (ASR) ia a tarn of tan uaad to rafar to a 
burgaoning tachnology that has aa Its 9oal Mchina racognltlon o£ spaach. lha 
aachina, a compfutar, would quickly transcribe convarsational speech into print 
or perhaps into som enhanced acoustical form. If is aaay to iaagine how useful 
this technology might be to facilitate speech corauniation for deaf or 
hearing-iiipaired persona. For those with profound deafness, conmunication 
with the hearing world would be poaslble via near-instantaneous automatic 
captioning. Por hear ing-impai red persons, tlie speech-recognition system could 
be coupled to a device that would enhance speecii acoustically—a kind of 
aophistlcated speech^proceaslng hearing aid. Such a hearing aid could be 
customised for individual hearing-impaired peraons to enhance the speech 
charaeteriatica that are least audible, thus facilitating speech perception for 
these persons. 

Ihis paper describv.s several future ^pllcationa of automatic speech 
recognition for deafneass specifically, ASR for telephone use between a hearing 
person and a deaf peraoni a speech-processing hearing aid that would require 
ASRi and the use of ASR for speech-training with deaf and hearing-impaired 
persons. In addition to applications for deafneas, soma educational usee of 
automatic speech recognition for hearing persons are discussed. Educational 
applications of ASR might be useful for hearing-Impaired children. 

Current Technology in Speech Recognition 

Various systems that will recognize speech are commercially available 
today. Ho%#ever, these systems have limitations as to the quantity and quality 
of speech that can be recognised. For example, aost systems will recognise the 
speech of only one talker. The system is •trained" for this talker, i.e., 
samples of the talker *s speech are stored in the system for subsequent 
comparisons with words undergoing recognition. 

A further limitation of today's ASR systems is that they permit the use 
only of relatively small vocabularies. The vocabulary that a talker can use 
with a system may be restricted to 150 words or fewer. 

An additional limitation is that inaccuracies in recognition sometimes 
occur. These recognition errors are often oauaed by acoustic variations between 
the word to be recognised and the samplea of that word stored in the system. 
The acoustic variationa may be substantial if the talker uses a different rate 
and/or style of speaking for the word to be recognised, in relation to the 
apeaking rate and style us^ for the stored %ford. 
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Sp»#ch R»co9nition 

^Word recognition^ may hmut dMcrib* mhat luitny coratarcial tyttv^ do» 
since thty can ^^racognisa*^ only isolated or discrata single ^rds spoken \4th 
pauses (less than one second of silence) occurring prior to and following each 
%ford* A few ays teas that are nor a sophisticated can recognise a snail aeries of 
connected wordSf such as the numbers in zip codes. However t no machinea are 
available that can provide word-'by^-word recognition of continous conversational 
apeech* 

Most of the current applications for word recognition systems are found in 
industry* ASR systems are particularly useful for jobs in which a worker*s eyes 
and hands are simultaneously occupied by some task. Hith these so-called "eyes 
busy/hands busy" tasks, the use of aut<»atlc speech recognitiOT enables the 
worker to accomplish some additional activity, such as operating a machine by 
speaking instructions Into an KSR system coupled to the machine* 

Ihe Word«>Recognition Prcceasj^^Slmplif led . 

Commercial ASR aystems ^pically accomplish "recognition" by finding the 
best acoustical match between the spoken word to be recognised versus the 
vocabulary of words stored in the system* the acoustic characteristics are 
compared between the spoken word and the stored words* The comparisons are made 
of the characteristics as they occur temporally ^roughout ^e wrda* 

Some of the major stages of the recognition arei 

1 * The spoken word received at the microphone must 
first be transformed from an acoustical to electrical 
signal* The electrical signal is then converted to a 

digital form to enable proceasing by the system *8 . 

computer* ^t^^ 

2* A further step is determining the beginning and 
end of the %iord* The start and atop boundaries of the 
word are found by locating the areas where acoustical 
energy is absent in a teiqporal section that includes the 
word and the pauses on either side* 

3* Acoustic characteristics ar^ measured throughout the 
word* From the beginning to tiie end of the %iord, analyses 
are conducted of adjacent temporal sections, or time slices, 
that may be as brief as 1/100 of a second in duration* Each 
slice is analyzed for its energy content among different bands 
of frequencies* 

(Other types of acoustical analyses are used in some systems* 
For example, measurements may be made on the basis of acoustic 
characeri sties that are important for hearing (perceiving) the 
differences among words* Time-domain r.easurements provide the 
best temporal resolution of speech*) 
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4* In a later stap, tha. acoustic charactariatlca of 
the ^rd*8 tlaa allcaa ara oonparad with tha aarlaa of 
tina alicas for aach of tha %«ordB stored in tha system. 
(Some systems make comparisons between words, of only 
selected acoustic characteristies, rather than comparing 
all time slices across the words. Segmentation permits 
the systems to match selected parts of %iord8. These 

types of processing ^general ly Require lets time in 
computation.) 

5. the spoken i«Drd has bfen "recognised* tAien the system 
selects one of the stored words that represents the best 
acoustical match for the/ spoken word. The time required 
for this type of recognition process averages about one 
second. ?he acci^^acy of recognition ranges from 60»80 
percent for the limited I vocabularies permitted by the 
system. 

* 

Applications of ASR for Deafness land Education 

Research is going on for s^me experimental ASR systems that would be used 
for telephone communication between deaf persons and the hearing world. Other 
studies are underway to examine improved apeech comprehenaion via aignal 
proceejing, yihich could be used in future speech-processing hearing aids that 
would require the use of automatic speech recognition. However, these efforts 
are still in experimental phases. For nonexperimental , i.e., commercially 
available ASR systems, there seem to be no existing applications for deaf or 
hearlng^impalred persons. For hearing persons, some educational applications 
using available ASR systems are ongoing or planned. 

For telephone use between deaf and hearing persons, an application of ASR 
is under study and development at tha Speech Research Program of SRI . 
International. In this application, 1 ASR would be usod to transform the speech 
of tlie hearing person Into printed text for viewing by the deaf person, to 
respond, the deaf person would use a TtY, with the output of the TTY converted 
to synthetic (artificial) spee^ for reception by ^e hearing person. 

The deaf parson will use a ^deo display to see the message spoken by the 
hearing person. This display would show the words recognised by the ASR system. 
The TF! used by the deaf person would have a special keytxMird that would 
eliminate the need for letter-by-letter spelling of text. The keyboard would be 
comprised of symbols ^at «>ach tej|>r Thia 
low-redundancy keyboard should facilitate text generation, ahd thus spied 
communication. Some of the keyboards umSer study ara an anticipator, a 
stenotype, and a conventional QWERTY* 
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Sp»»eh Raeegnition ' 

In thtt coaput«r*i recognition 9f th* sps«eh# Mcnm porcontag* of srror is 
llk«ly« ihua, « praelM and apadflc transcription of tha spbloan nassaga will, 
not ba prasantad ragularly on tha vldao display saan by tha daif paraon. !rhat 
Ist tha systan nay ^oosa or "racognlsa* savaral ifords tliat raprasant 
approximata acoustical natchas to tha spok,an word. For aach word spokan, tha 
%iords salacted as approxlaata aatchM by tha systan will ba dlsplsyad 
slnultanaously -Jti tha vldao. Thus, for a spokan aantanca» tha. vidar would st^ow 
a *aantanca-lattica»" which la a kind of word natrlx prasantlng asaquanca of 
sats of worda. Tha aats contain words accistlcally sinllar to tha words spokan. 
The daaf paraon would tiian aalact ^a noat naanlngf ul and probabla nassaga . f ron 
tha santanca lattlca. 

At tha currant stags of davalopiftant, soma davlcaa of- tha systan ara balng 
axanlnad axparlnantally for oaonunl cation affldancy and accuracy, laboratory 
varalons of tha davlcaa that will handla tha taxt typing and vldao display ara 
balng tastad with hairing and daaf paraona. 

For sons raadlng taats of santanca latticas, raadlnqf spaads of 20 to 40 
worda par ninuta hava baan obtainad for haarin^. paraona. iSiis Is slowar than 
tha raadlng r&ta for ordinary talctHttblch la about 2S0 words par ninuta « 
(Currant rasaarch in raadlng da'^aaqphaaisas worda par telnuta as .a naasura of 
reading rata, in favor of othar Indicas, such as raadlng conprah«^lm4) " 

Taxt generation by deaf persons using the different ke^>oards under study 
showed no significant Inprovenent in speed with t^e low^l^undancy keyboards, 
over that with the ordinary keyboard, which averaged^^Q^-S^ words per mi 

Further study is planned for a- laboratory version of ^}te complete systenV ; 
t^ich will include both input and output devices. CcMBttuni cation efficiency will 
be examined for deaf and hearing persons .simulating real-life t)tse of the 
laboratory systitm. 

Phone Use Via Available Technology 

The aysten juat deacrlbed nay ba used in the future for telephone 
conmunicatlon between hearing versus d . persons. In the near tern, existing 
technology nay be adequate to enable photte u«e for United measagea between a 
deaf peraon and a hearing pe/sdhn Who conmunlcata frequently, for exanple a 
married couple. A conmercially available word-recognition systen oonblned «flth 
a word synthesis systen coul^ be used -to store mpckvi samples of a restrictaid 
number of prearranged topic^ of limited vocabulariest suc^ as grocery iteaa or 
commuting times. A phone and TTY could be coupled to theae systems to convey 
messages via a aeriea of discretely" spoken words. 

At the hmqinninq of mach use^ thm system ^uld bm alsrtsd to th* 
communication topic by a touch<-tona ooda»' Tha systama %9DUld than convey 
massages utilising only tha vocabulary words storad for that topic* Itia ASR 
system %fould recognise the speaker *s massage # ^ich wuld be printed on a TTY 
for tha daaf user* The typed reply bf the deaf user would be converted into 
artificial speech for presentation to the hearing users 
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Ftttart Spe«ch~Proc«»»lnq H»«rlnq Aide , 

Experimental ASR Bystraa have baan davalopad that raco9nl2ad speech in 
part, by identifying aebuatic features or cues in speech. (Speech acoustic cues 
are the acoustic segments by %*ilch consonants or vowels are differentiated for 
speech comprehension by hearing persons.) Such ASR systems could operate as the 
front-end of a speech-processing hearing aid that would enhance or exaggerate 
acoustic cues that are difficult for deaf and hearing-impaired persons to hear. 

First the hearing aid would recognise a talker *s speech. As part of the 
recognition process # the system would be programmed to spot particular acoustic 
segments that are inaudible or imperceptible for the hearing-aid user. Next, 
these segments would be specially processed by the hearing aid to optimise their 
audibility and thus facilitate speech comprehension for the user. 

At Gallaudet, studies are underway of the types of enhancements of 
acoustic cues that will improve speech perception for hearing-impaired and some 
deaf persons. Thus far, m have examined enhancements for certain consonants In 
the final positions In words. For these consonants with enhanced acoustic cues, 
most of the hearing-Impaired persons we have studied have shown rather large 
improvements In consonant perception. 

ASR in Education . 

TO date, the proposed uses of ASR for deaf persons have been for 
communication sl-tuatlons in which an ASR system recognises the speech of the 
hearing person. Other uses of *^R for ^deafness that we might envision could 
require recognition of the speech of \Ae deaf person. For example, in 
education, ASR could be used for machine teaching where the deaf person speaks, 
in order to communicate with the machine, ihls approach is under study fn one 
experiment on speech training for deaf children, which is being carried out at 
Boys Town Institute in Omaha. 

For this project a special speech training aid has been developed that 
uses automatic speech recognition to assess children's speech In training. In 
the recognition state of the training aid, a sample Is stored of a word being 
trained for the deaf child. This stored word sample represents the child's most 
intelligible or best production of that word. During training, the stored word 
is compared to additional utterances of that word spoken by the child. If the 
acoustic characteristics are similar between the stored word and newly spoken 
utterance of the word, the training aid presents positive feedback to the 
child. 

Data are being collected to evaluate the effectiveness of the experimental 
aid. One advantage noted thus far is that the children seem more highly 
motivated in training with the experimental aid than with procedures using 
traditional training approaches. 
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Automatic speech recognition systems are being adapted for uae in 
education Kith hearing persons* An ASR system is commercially available for 
applications in compute -^sisted instruction* The system uses a question and 
answer format for the instruction process* The student's answers are spoken for 
recognition by the system* The video presents the questions to. the student and 
also provides feedback following ar answer* The time required for the system to 
"recognize" the student's spok«i answer is less than one-fifth of a second* 

Other projects are underway to use an available ASR system for teaching 
children to read* In one program, visual testa will be used to present a story 
to the student* The story sequence will proceed only as the student reads aloud 
certain key viords of the story* The words must be read and spoken correctly to ] 
continue the presentation of the story text* | 

For deaf persons %iho speak, future educational applications of ASR may be/ 
possible besides tiiose described for speech training* Such implications may bW 
most successful for hearing-impaired persons who can maintain fairly regular / 
acoustical patterns in their speech* Consistency in speech acoustical patterns 
will be important in order to reduce errors in word recognition by the ASR / 
system* A frequent cause of «iord-recognition errors in «cisting ASR systems (• 
irregularities in the acoustical pattern of the word tc be recognised* That i«, 
for a giyen word, the acoustical patterns must be fairly similar between the 
spoken word and samples of that word stored in the system* 

In summary, conmercially available ASF systems recognise only single words 
spoken in isolation by one talker* Using today's technology, recognition of 
continuous conversational speech spoScen by different talkers is not yet 
possible* Ihe application of automatic speech reSognition for deafness and 
education that seems most feasible in the near future is that of telephone use 
between a deaf person and a hearing person* At Gallaudet, studies are planned 
of phone use for communication of limited messages between hearing and deaf 

persons * 
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HLECTROHIC MAIL FOR THE DEAF — ^WILL IT HORK? 



Earl CraighiU 
SRI International 



This paper diacusaaa some Invaatigatlons im have been conducting 
into an efficient, low-*coet telephone replacement for the deaf • A 

long-term goal of this work, funded by the Department of Educatim and 
the Department of Commerce, ie to investigate a vide range of 
telecommunication services for the deaf that might be provided through 
a nationwide access network # 

Background 

The key objectives of our studies are to define an affordable, 
useful, new communication service for the deaf, and to assess the 
viability of developing comi^ercial c<»puter-communi cation networks to 
provide these communication services to the deaf community on a 
nationwide basis # The motivation is to help the deaf overcome the 
difficulties they experience in using the telephone system, radio, and, 
to a certain extent, TV in this modern communication-intensive world « 
In the process of achieving this goal, the deaf and other handicapped 
individuals could become j^e vanguard of the cc»puter-based 
communication movement rather than continuing to lag years behind the 
technology « Vhm combined service tliat we describe (denoted DNAS^ — Deaf 
Network and Associated Services) %iould allow access by existing 
Baudot/Wei tbrechTelecommunicai tons Devices for the Deaf (TDDs) as well 
as by ASCII termihiils with Bel? modems and would provide limited 
intercommunication between deaf and hearing^ 

The more than 40,000 Baudot TDD^s used by the deaf today are 
primitive devices when compared to the half million ASCII computer 
terminals now in general use* Farter and more reliable, the ASCII 
terminals offer more features for the money* Nor^ important, the ASCII 

standard is used almost exclusively in the ever-growing number of 
computer«*communl cation systems and personal computers* 

Is It the .Right Time for C€miputer«>CcB»uni cation Services? 

The Deaf net demonstrations have offered the deaf valuable 
exposure to new technologies, while giving researchers fresh 
understanding of the deaf user's needs* ttie research has shown, for 
instance, that computer based mall systems (CBNS) for the deaf should 
have features ^ich are also suitable for the broader market of home 
consumers* In particular, the system should be easy to operate and 
affordable, with charges based more on the services used rather than 
time spent on the system* 

But the full potential of electronic text services for the deaf 
community will not be realised until several transitions are completed* 
First, title telecommunications industry itself is not only growing 
rapidly but Is in the midst of a massive restructuring due to the 
Federal Communications C^nmiaalon's (FCC) deregulation decision In its 
industry competition and superior products at lower prices* Computer 
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Inquiry 11 probably will bring with it a ahift to cost-based pricing of 
telephone services # Second, as the telecommunications industry 
grapples with internal restructuring. It will, at the same time, be 
struggling to penetrate a marketplace that may resist some of its 
newest products and services « Final ly# as part of this general process 
of innovation diffusion, the deaf will be facing still another change 

that is even more directly relevant to their immediate concerns^ the 
technological transition from outmoded Baudot teletypewriters used 
exclusively by the hearing impaired to ASCIl^standard terminals used in 
computer-communications # This transition will not only minimise the 
cost of serving the deaf, but will also lead to the fullest market 
penetration and the largest overall net social benefit # 

Die Deaf net experiment, while it has demonstrated technical 
feasibility, falls far short of demonstrating ultimate commercial 
viability on a nationwide basis. To be profitable, a product or 
service must be low enough in cost to attract customers willing to pay 
for it# Although the cost of computer hardware has dropped 
dramatically in recent years, telecommunications costs i^j seen by both 
supplier and user) have stayed relatively constant* For DNAS, we 
expect some economies, but not substantial ones* Whereas communication 
costs are estimat..d to be about 33 percent of total costs for serving 
the urban populati ^, they might constitute as much as 51 percent of 
total costs for t .a rural population, resulting in an overall figure of 
42 percent for a system reaching all users* 

The communication systems the deaf use must be convenient, 
affordable, and reliable, with ad^^uate privacy protections* As the 
present incompatibility between Baudot and ASCII standards 
demonstrates, the communication system must be flexible enough to 
accept or adapt to technical improvements as engineers and vendors make 
them available* 

A communication system for the deaf must be responsive to its 
users^ multiple limitations* Specifically, the system must be easy to 
use with a minima amount of training* Because a written 
''conversation** between two deaf individuals will take significantly 
longer than its spoken counterpart, user costs should not be determined 
solely by time spent on the system* 

In short, the public at large must become more aware of, and 
confident in, the ability of electronic text systems to function as 
partial replacements for traditional telephone service# mail delivery, 
and publishing. To put it differently, the proponents of compu tar- 
communication services must acknowledge and solve the problem of 

innovation diffusion, the means by which society learns of# and begins 

to use, a new product or service* 
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What Should ^Deafnet** Provide? 

In general t most Deaf net users interviewed were very enthusiastic 
about the system and hoped that it could continue* As the reported 
usage data suggests, by far their favorite feature is the electronic 
message service* ihe popularity of this service explains many 
respondents* 'lesire that their friends be on Deaf net and that Deaf net 
be expanded to more areas of the nation* 

A number of users suggested that newsletters and workshops 

explaining how to use Deaf net would be helpful* Ittese suggestions 
reflected the feeling of many respondents that they did not understand 
how to use Deaf net as well as they would have liked, often because they 
felt the manual was confusing or because they were unaware of # or felt 
uncomfortable with, the on-line Instructions* These comments point up 
the importance, whatever the service, of simple Instructions and ease 
of operation* 

When asked about features that should be added to the system, the 
most enthusiasm was expressed for a communication or answering service 
of either a voice** text conversion type or a standard message service* 

How Much Should Deaf net Cof t? 

A majority of the respondents said they would be willing to pay 
the somewhat higher bills (almost always under $20) that we expect for 
similar usage patterns on a commercial nationwide system* It seems 
likely that^ if the system actually were nationwide and had a large 
number of users, its value would be increased considerably beyond what 
is perceived at this point, since its practical value as a 
communication device would be so much greater* 

The recent California legislation and the CPUC Implementation 
program to have the telephone companies distribute dual*mode TDDm to 

certified deaf individuals at no additional cost above the standard 
monthly phone charge will generate a large population of ASCIX--compati* 
patible terminals for use by the deaf* As this type of legislation 
spreads to other states, even more users will become aware of, and 
skilled in, new communication capabilities* Itiey will also begin 
realizing the (proportionally higher) cost of using direct distance 
dialing over the telephone network for terminal communications* Itiis 
will spawn a group of users familiar with terminal equipment who demand 
lower^^cost communication systems* The terminals will be (nearly) 
compatible with digital networks and t^us can take advantage of ^em as 
well as force the development of better communication services* 

Cost is an especially critical factor for the deaf, who often 
have low incomes due to their comparatively limited employment 
opportunities* Whether one is considering conventional telephone 
service or the most sophisticated computer-communication system, cost 
can be divided i«ito two elemental (1) the cost of terminal equipment 
and maintenance and (2) the cost of transmission services* 
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Prices for conventional TDDs range from $450 to $750. iDDs can 
be leased from the telephone companies at per-monthly rates from $6.68 
(Michigan) to $15.30 (Kentucky). Of course, the convenience of leasing 
may surrender the choice of TODs to the telephone company, which may, 
unwittingly, frustrate the distribution of new equipment using the , 
ASCII standard. 

Improved software and processing ability could represent an 
important brea)cthrough for many deaf users who are intimidated by the 
new technology or frustrated in its use, given their sometimes poor 
language 8)cills. Personal computers are not inexpensive, although a 
few already are competitive with conventional lODs with prices ranging 
from $399 to $2,500. The sheer number of models, brands, and prices 
may intimidate some potential users, ihis characteristic, combined 
with the fact that retailers will often offer discounts of up to 30 
percent for bul)c orders, suggests an important role for leaders in the 
deaf community: a computer-communi cation systsm may be more successful 
and economical if it is introduced simultaneously to a group of deaf 
users. A group introduction, however, requires persuasive and 
organizational skills— which are less likely to be found at a Radio 
Shack outlet than at a church, school or community center with an 
active program for the hearing impaired. 

In August, 1981, ATST filed a revised tariff at the PCC seeking 
to reduce interstate rates for speech and hearing-impaired customers, 
nie normal (maximum) long distance rates of $ 25-day, $16-evening and 
$10-nlght were reduced to $ 16-day and $10-evenlng and night. 

Thirty-six states now offer reduced intrastate rates to the 
certified deaf, with similar tariffs pending in two more states and 
another on file in Texas. Of these, 18 states have plans %^ich are 
similar to the reduced ATsT interstate tariff. In the other states, 
the deaf receive a 60 percent discount off the basic day rate at all 
times . 

Less expensive alternatives are available, however. Deaf 
customers who place a substantial number of long-distance calls, for 
example, can subscribe to one of several low-cost, long-distance 
services now offered by MCI, Southern Pacific Communications and other 
companies. Time-sharing systems may also be cost effective, especially 
for computer-communication systems. For Instance, Telemail*s night 
time rate of $4 per hour is significantly lower than AT&T's. 
Tsxemall's customers can further minimise transmission costs by using a 
personal c<xDputer to compose and store messages before they are sent. 
A printer combined with a personal computer would achieve similar 
economies for receiving messages. GTE requires that cust<»ers spend a 
minimum of $500 per montii for Telemail servicei in addition, the 
company imposes a $140 monthly subscriber charge. Although $640 may 

not be feasible for an individual subscriber, it is economical for 
groups of 120 or more. . 
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Who Should Promote Deafnet? 

Leaders of the dleaf community have an opportunity to play a 
pivotal role* Ihey could, for instance, fight fiercely to preserve the 
status quo, i«e«, mandatory leasing of IDDs and rate discounts « 
However, they do so at a risk* Computer Inquiry II did not spawn the 
changes now taking place in the telecommunications industryi rathei, 
the FCC^s recent decision has only accelerated an already 
well-established trend toward competition and cost^based pricing — a 
trend which is driven by technological progress # 

Should ^e deaf community devote its efforts to preserving the 
status quo, it may miss important oj^rtunitles to influence the 
business and policy decisions which will shape an ever-changing 
technology « New computer communications hold far more promise for the 
deaf than today's telephones and TDDs* However, without participation 
from the deaf community, these new technologies may develop in ways 
that are not as beneficial to deaf users as they might be* In short, 

the deaf community may discover that %^ile it was fighing one battle, 
it lost others which were ultimately far more important • 

Leaders of the deaf must be educated — and quickly* Ihey, in 
turn, must reach out in three directions: to deaf telecommunications 
usersi to the computer-communication industry; and to state and federal 
policymakers* Whether one labels this process ^innovation diffusion," 
**education," or simple "marketing," its purpose is the same: to ensure 
that members of the deaf community have access to a new technology that 
is convenient, affordable and responsive to their COTimdnication needs* 

UtiB major conclusion we draw is that a service for the deaf must 
provide basic communication services akin to the telephone system— a 
service that is economical, convenient, and fully integrated* A $5-$10 
per month charge for the additional convenience of a computer-based 
system is not unreasonable and would likely be paid willingly by deaf 
users e If, further, less-expensive long-distance communication could 
be provided by such a systwn, then a per-user average charge could be 
on the order of $15-20 per month* We estimate that a person typing on 
a Try would take 5-9 times as long as a talking person to convey an 
equivalent number of %iords* At long-distance ^one rates, this can 
give a deaf user a considerable phone bill each month* 

What is an Acceptable Pricing Policy? 

Prom the supplier point of view, startup and provision of the 
basic communication service represent the largest portion of the cost* 
l^us, we need to consider carefully whether the consumer can afford 
this service* From a (deaf) user point of' view, we naed to make a 
distinction between 1) econc»ically usable services, 2) urgent services 
that are not available now but would be used if available, and 3) 
enhanced services* The enhanced class of service can be provided 
without much additional cost and so has the potential of contributing 
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primarily to profit • The kmy, is to dafina anhancad aarvicaa that will 
be attractive to the deaf community* Rapresantativa basic services are 
computer-baaed mail^ terminal-linking, and online nevis reports* 
Examples of enhanced services are games, entertainment guides, home 
delivery of educational courses, end recipe librariea* 

Finally, a good evolutionary strategy ^uld be to start by 
offering services that the deaf can afford, where the payment is just a 
sxibstitution within the family budget* c^ce subscribers begin using 
such services and bec<»ie familiar with the new skills and concepts, 
there is an easy and likely transition to begin using the service for 
entertainment, business, and o^er activities* niis evolutira eaaily 
leads to a built-in market for the enhanced services* 

The architecture or structure that we recommend is based on 
^tiered charges'* or cost-based pricing* lhat is, the user should be 
able to select the services he wishes to use and pay only for those 
services* Vhin ti ered-charge model is distributed and uses regional 
community canters* The regional centers are connected by a Value Added 
Network* Each of the regional centers can be tailored to match the 
communication requirements and available capital (investment potential, 
income) of the local community and to provide specific services* 

This model makes no restrictions on the type of hardware or 
software used to implement the regional centers, but rather requires 
only standardised communication procedures* They are of three types: 
terminal mode, block mode, and message mode* With this structure, a 
wide variety of services and methods of access can be provided* 

Conclusions 

We have discussed the commercial feasibility of ONAS in terms of 
specific costs and revenues for a target population of users* However, 
it should be stressed that these costs and revenues, though they appear 
to be appropriate and reasonable, are based on models and assumptions 
that bear further investigation before proceeding to build the 
network • 

Itie goals of the DNAS design are to develop and integrate 
communication services that can be used by the deaf on a nationwide 
basis, meet the special needs of the deaf, offer services comparable to 
those received by the hearing, and become self-sustaining* The plan is 
based on an evolutionary architecture, since there are already some 
pieces of the system in use now* 
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Ihe participants in the evaluation are: 

USERS*-^e subscribers use DNXS for cofluauni cation* 
They consist of the hearing-^impaired population^ plus 
families ^nd acquaintances, churches and schools, and 
others %ihc can benefit by using the system • 

PROVXDERS-^-Ihe entities that provide services to the 
OHAS and to subscribers individually, both directly 
and through the system* Included are equipment 
marufacturers, maintenance contractors, comon 
carrlera, information utilities and distributors, etc* 

PQLICyMAKERS**»!nie governmental entities Whose inter«- 
vention may be required to help the deaf community to 
obtain leverage and make its special needs visible* 

CATALYSTS-*Those ^o expedite the development of DKAS* 
Included are government agencies, various sponsors, 
research and development organizations, and volunteers* 

Ihe technological alternatives for various elements of DNAS can 
be stated, with standards shown as the key* A broad range of 
innovative services is promised in the marketplace, and it should be 
stressed that unified, simple access to them is an important aspect of 
DMAS* Ihe potential of personal computers as home terminals and as the 
medium for implementing services is a key ingredient, and their 
strengths and deficiencies need to be considered* 

In summary, many factors are involved in determining how viable a 
commercial Deafnet would be* Costs, revenues, prices, and the way in 
which t^e network expands are primarily economic determinants* But the 
success! DHAS will depend ultimately on the users themselves and on 
their oWh leadership in fostering its grow^« 
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PBRSPBCTIVES OF AM ADMINISTOaWr ON TECHHOLQGY APPLICATIONS FOR THE DEAF 

1 
I 

Dennis Gj«rdin^«n, Adminis',rator 
Clarke School for the Deaf 

As administrators it ie our SJob to go back to our schools and do 
something about optimizing compuiet use. 

\ 

Currently, i an President of the Clarke School for the Deaf, so I 
have to carry the burden of bringing^ technology into our schools. I was 
formerly the Headmaster of Central Institute for the Deaf in St. Louis, where I 
was also an Assistant Professor of Education and taught education of the deaf. 
In addition, I have done a good deal ^f research and clinical work, and I am a 
parent of a deaf child. So I think I '^ave a number of aspects of working in 
the field of deafness to discuss. 

There are two things we are focusing on here. One is technology in 
education; the second is technology in {communication. We must recognize that 
computers offer us the greatest tool we have ever had to add to our profession. 
But they are only tools and roust be used in a professional way. As our 
futurist warned us, "If we are to deal with children, we must understand 
child's play." We must not forget those children and the directions in which 
we have to lead them. 

Yet, computers are often used in schools as electronic seatwork. They aro 
doing nothing more than what has been done 100 ways before through workbooks or 
dittos or any mimber of other clever teacher-devised means. Here we have the 
greatest tool that has ever been available to us, and we have not taken 
advantage of it. 

Computer incentive has to come from the classroom teacher, not from the 
administrator. Our job as administrators has to be to facilitate and make 
development happen; direct it, not impose it. We have to bring that to 
fruition from our staff. 

The computer represents the most powerful tool in our trade. But 
it is only a tool, and it is useless unless utilized properly. The computer, 
more than any other single innovation, is going to force teachers and 
administrators to start looking much more at learning outcomes, rather than at 
teacher production; looking at *<iat the student is doing, rather than what the 
teacher is doing. And once we really understand those learning outcomes, once 
we know what we want to accomplish with those children, this great tool is 
there to help us do it over and over again. 

Let me give you an analogy. When I first came to Clarke School, our 
media director was talking about spending all this money on this kind of 
equipment and that kind of equipment; and I said, "Show me a good teacher, and 
give her a piece of stone, and let her write on a piece of stone, and you will 
see a great lesson goi ig on.** A media technician Who had been sitting there 
listening looked up at me and said, "Yes, and give me a video camera and 1*11 
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record it for posterity*** And therein limn om of th^ greatest u«fts of the 
computer • We can take those aaeterful lessons # inreserve them for posterity^ 
build in the needed learning outcMies# neasure theB# and use them over and over 
again* 

The computer is a powrful tool* He must give deaf children the 
capability of using the langviage they need to use this tool* Ihere is nothing 
more important tiian understanding the language system* Hie critical challenge 
to our field is to find ways to communicate the English language to our deaf 
students and make certain l^at they can gain command of it* 

We cannot merely talk ^at*' our staff* We have to involve, we have to 
entice t we have to motivate* it Is from administrators that this great new 
tool is going to be impluented, but^not b^ administrators* It has to be done 
by the classroom teachers* 

The second focus of this conference is the implication of computer use 
for commiuni cation* If ve achieve the first focus — the proper education so that 
deaf people have the capability of using this ^ronderful tool with the language 
competence that they need with which to use it^ — then the computer suddenly has 
become the great equaliser* It does not matter Aether or not you can hear 
when the computer is used as a communicati^ device* Die things that we have, 
seen here over the last few days bode very wll for the future of deaf 
children* 

nils is a tremendously exciting era* There are more opportunities for 
deaf people than there have ever been, and it is incumbent upon us as 
administrators to make them available* Ten years from now# let us not look 
back at the opportunities we had and bemoan the fact that progress in deaf 
education has not moved forward* Let us take thin tool# accept the challenge, 
and make progress happen* 
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PBRSPBCTIVES OP A TEACHER 

Gttril«« Gustatont l«aeh«r 
Qallaudftt Collage 

What w» B9m, >ihat w« hear, and what wa know about what is happening in 
computer* and technology is fascinating, scary, and frustrating for m as a 
teacher. At the sane tine, it fills ne with anti citation. The reason for the 
facination is obvious. What is scary is do you exj?e6t us to understand it all 
and teach it to children who already know nore than we do about conputers? At 
the same time there is frustration, not just because we know we have to keep up 
with information, but also because we all experience some negative results with 
computers. How many tines do we hear, "the computer is down"? Perhaps in 
relation to adninistrators, what happens is that the records we need on the 
students are not there or are not up to date. 

My background relates to secondary level teaching in both residential 
schools for the deaf and day public school programs. My focus is on the 
teaching of English. I am now at Gallaudet College with the teacher 
preparation program with both deaf and hearing students. At the college level, 
it is very hard to appreciate how wonderful computers are when it takes the 
registrar over six weeks to get a class list to me. One of the things I hear 
from teachers many times is the problem of student recordkeeping. So far, 
computers have not been a lot of help in this area for the classroom teacher. 
Ihe help may be there, but we don*t know enough about it to use it well. 

Another problem area is the attitude of soae teachers t "Hhat new 
thing will the administrators propose this year?"* Every year it's something 
different. Every year th<y have a workshop, its for one or two days, and learn 
what they are supposed to do that year. Sometimes it is liehavioral objectives 
or Bloom's taxonomy, ttiis year it's computers. One more workshop to sit 
through or maybe doze through* Nothing really changes in the classroom, so X 
believe If you really want changes there, you need more than workshops. 

At the same time, we have enough contact with this technology to know our 
students have to learn it, they will have to live %rith technology even »ore than 
we do. I can see some of the possible applications, in the classroos and out of 
it, and they are very exciting. Row can this technology help ne as a teaoher to 
do a better job teaching? You remember the song from My Fair Lady , "Don't talk 
of love, show me." Don't talk about technology, show ne . How can it help ne do 
my job better? 

The first question is what to teach? In curriculum and lesson planning, 
will technology help me? The sad part is that I keep hearingi not yiit, not 
much. The software for oar hearing-impaired students is very United, 
especially in the biggest problen area, teaching English. On the one handr we 
know how inportant language skills are going to be In the future, but at the 
same time there is no software for this. You can put the curriculum and the 
lessons that you are teaching now in there, but if we had the perfect currleulun 
our kids would have perfect English already. Ttimy don't, it sounds as though 
we will take lAiat we're doing and put It on the computer. We won't be doing 
much better than we %Nire. However, you are asking us to put In more tine on the 
job to put that stuff in the computer. 



o 

ERIC 



63 68 



PT«p«ctlv» of a T««chT 

( 

Hon«th«lM9, thmrm are posslbilitiea in other areas, not just in deaf 
education* What about ESL, Bngllah as a second language? Is there any software? 
What about driver education? Materials for the teaching of ethics, morals, health 
and nutrition? What about new jobs opening x^? What about career education 
information for the students? Vocational education? We really want to know \irtiat 
is out there* The kind of program KDES reported on that might share information 
about software sounds great, but it is depressing to see how little they found 
that was usable with hearing-impaired students* The potential is fantastic, but 
it is not here yet» 

After the question of vi»\at we teach, there is the question of how we teach 
it* Again, the potential is great* Bven if we use only ^at we have now, it 
could save the teacher a lot of work just t?o use the word processor and keep 
material on the computer, modify it a little for different students and different 
classes* That is what will help me* 

Secondly, even if we don*t have the software for lessons, ^y can^t ws use 
the word processor with the students? We want them to work on language* Why not 
work on it on the computer with the word processor? They can then go back and 

change errors* It doesn't mean they would be rewriting the whole paper, so you 
have a double bonus t experience with ^e machine plus work on English* Also, we 
have the potential of Individual drill work on the computer* 

The third area after %*iat to teach and how to teach it is keeping track of 
how the students are doing through the year and relating this to lEP's* This is 
not always accessible to the classroom teacher if there is only one computer in 
the building* Give the teacher a small, inexpensive computer in the classroom and 
there's a big difference* That wouldn't scare me as much. I ^uld use it, and I 
would learn what it can do* 

One of the roost exciting possibilities is information sharing, especially 
because the majority of our students are not in big programs now but are main- 
streamed in small classes* The teacher and the children are becoming isolated* 
They need information, they need contact* For example, in teacher training, we 
have a difficult time trying to keep on top of teacher certification require- 
ments in different states « What are they? Can I move? 1 stuck? What about 
all of the different curricula that schools have already developed? If we get 
that type of information in a computer base somewhere, with some way of calling 
it up, it would be fantastic* 

What about information on meetings and conventions? Teacher-^to^teacher 
communicatior over the phone is fine, but getting together sometimes and 
showing what we are doing with the children helps a lot. 

What about parent information? In a lot of places, you can't work with 
children below the age of three* Their parents often have no way of getting 
information especially if they live out in the country in an isolated area* How 
do you communicate with them? What about parent education, correspondence 
courses through telecommunications? What about information sharing in special 
areas? We get more and more questions about gifted deaf students* Who is doing 
what with a program for gifted deaf students? Who is doing what with the gifted 
hearing, for that matter? That kind of information tracking would be a great 
help* 
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Also, %ie must think about what will happen to our children after they 
leave school, not just in the work sense, but personallyi what about telecom^ 
munications for them? I have found that with high school students, captions on 
television and the TTY are excellent motivation both for reading and for 
English* The more effect they have, the better off we are« What about the 
children who are Isolated in small programs? How do you establish contact with 
other deaf children? l^e telecommunications concept could work wonders in 
that« 

One of the things that I keep waiting for is voice-to-print capability, 
not just for education, but for the telephone* With the phone, for example, 
what do you do with a italnstreamed hearing-impaired high school boy who wants 
to call his hearing cirlfriend and has to go through his mother as the 
interpreter? fie won^t do that for very long* That kind of voice print 
capacity would really help young people socially as well as educationally* We 
keep waiting* Again, the potentia l is fantastic^ 

what the individual classroom teacher may know is often just enough to 
be scared, especially when we hear that states are going to start requiring 
computer literacy for certification* You mean, I have to know what a byte is? 
What Fortran Is and how to use it? I have to program a computer myself? How 
do you really convice the classroom teacher? Again — show me * 

The best thing that happened to me personally was the Apple* Two summers 
ago I was writing a book of 450 pages on my electric typewriter* I did it the 
hard way* I went back and rewrote it again, I corrected it and after it was 
finished, then learned word processing* Ttiat kind of experience with word 
processing ha% turned me on but good* 

So first, give me that kind of experience with v^at can happen in the 
classroom, with recordkeeping, with lessons or whatever, and show me how to do 
it myself* Secondly, don't tell me how wonderful it is from up above* Let 
another classroom teacher who is interested and already doing something good 
get me hooked because I want^to do that kind of thing, too* Tfiird, give me the 
information about what is possible now , not tomorrow* Don't scare me with 
stories of ^at my students have to'Tearn until I know it first* What do we 
have now that I can use now to make life better for me and the students? What's 
comlng'^hat is exciting, such as (I hope) automatic captioning* Then I'll be 
receptive to computers* 
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PERSPECTIVES OF AN EHPLOYER 

St«v«n L. Jamison, Employer 
IBM 

This conference has focused on the impact of technology on the education 
and communication of deaf persons. We have been reminded here that, after 
thousands of years as an agrarian society, technology changed us rather rapidly 
into an industrial society. And nov ^hat society is giving way to an 
information society. Technology is t.ie bleach that is turning blue collars to 
white. 

•me Impact of Technology of the Educational Process 

Most of the workshops I have attended have dealt with the ways that 
technology is influencing instruction. Particular emphasis has been given to 
the role of the microcomputer in the classroom or the instructional laboratory. 
We have heard about and seen demonstrations of a bewildering array of 
personal -si zed computers running a wide variety of software and courseware 
offerings. Computer-aided instruction has expanded beyond the simple drill and 
practice to simulation courseware that promotes the development of 
problem-solving skills. Local area networks tying multiple computers together 
and to a common database are beginning to show real promise in instructional 
environments. We have heard about tiie power of videodiscs, especially in a 
random access mode, to provide new dimensions to CAI systems. Light pens, 
graphic tables, touch screens, and even speech recognition provide students with 
alternate ways of communicating with their teaching computer. And it seems that 
no subject area is immune: English, math, science, social studies, business and 
driver's education. 

One workshop discussed administrative applications of microcomputers. It 
seems quite clear that properly designed systems can assist greatly in many 
important areas here, particularly in maintaining student records. But schools 
are also increasing their efficiency and effectiveness in such applications as 
planning, budgeting, projecting, accounting, scheduling, monitoring, reporting. 
Complete packages exist for specialized applications such as lEP development and 
reporting. 

Although there were some referei ces to research studies, this ^jrea did not 
seem to be getting the attention it should have. Computerized instructional 
aids ara clearly having an impact, but what instructional strategies are most 
beneficial? The ability to capture data on student performance and to use the 
microprocessor to do statistical evaluations is undoubtedly being utilized at 
various schools, but was not covered in the sessions that I attended. As Harold 
Pluimer said, "we need to be more concerned ab^ut where we are going than how 
fast we are moving." 
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The viorld of work that students are inheriting is becoming increasingly 
sophisticated and complex* Not too long ago, nearly everyone was a farmer, 
relying on one^s strength, and success depended on what one could grow* Then 
technology made possible farming equipment that multiplied the productive 
capability of the farmer # freeing up more people for the expanding industrial 
economy* Now only about 3 percent of the work force is directly concerned with 
growing food* The Industrial revolution substituted tne factory for the farm as 
the principal work place* Equipment took over the heavy work and made manual 
dexterity more important than muscle power* But technology is changing all that 
again. The introduction of various forms of automation, most recently robotics, 
has reduced the number of people employed to make things to about 13 percent of 
the work force, and that percentage will continue to decline* 

- People left the farm for the factoryi now they are leaving the factory for 
the office* John Nalsbitt, in his book. Megatrends , states i "Now more than 60 
percent of us v^rk with information as programmers, teachers, clerks, secre<* 
taries, accountants, stock brokers, managers, insurance people, bureaucrats, 
lawyers, bankers, and technicians* Most Americans spend their time creating, 
processing, or distributing inf ormation*** 

Truly, we are an information society* And just as truly, the educational 
preparation of our young people must reflect that society* More clerks and 
fewer welders tells only part of th€^. storyi the work of the clerk is becoming 
more sophisticated, requiring a real understanding of the principles involved, 
not just the mastery of techniques or procedures* 

And in most fields, the , professional sector is growing the fastest: 
accountants rather than clerks, programmers and analysts rather than operators, 
engineers rather than technicians, etc* Most professional positions require 
bachelor degrees, but not enough deaf students with the potential for doing 
professional work are getting to college* Many who do have college training 
have entered careers where they serve other deaf people « Clearly, we will 
continue to have need for teachers, administrators, counselors, and mental 
health professionals, but a greater percentage must find ^ployment in the 
mainstream of our economy* .^Jn either case, the demand for better educational 
preparation is clear* 

But probably the greatest impact of technology on employment is in 
semi-skilled job classifications* Robots and other automated procedures are 
eliminating vast numbers of jobs as assemblers, welders, etc» Even tasting and 
inspecting jobs can frequently be done more efficiently by machine* Competition 
with foreign companies as well as with other American firms is forcing this 
trend on the manufacturing of automobiles and furniture and clothing and 
telephones and computers* IBM typewriters are manufactured in Lexington, 
Kentucky, in a plant that utilizes a very high degree of automation* And Mr* 
Pluimer told us of a Japanese firm tiiat has completely robot! sed the plant where 
it makes robots* 
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Employment 

V 

Ihe n<iw jobs th*t ar« created by the new techologies tend to require new 
ski 111 thet depend on increased technical competence. Even manufacturing Is 
becoming more "knowledge intensive" than "labor intensive," putting a premium on 
people who can plan, design, set up, and check out, rath>4r than perform 
repetitive tasks, iliose who cannot be retrained will be blocked in their upward 
mobility and may even slide into lower levels of employment. Soma of the 
educational technology that has been discussed here is being used la business 
and Industry to help retrain people whose skills are becoming obsolete. 

Manufacturing is not the only area to fe^l the impact of automation, in 
my own field of data processing, the semi-skilled positions of data entry 
operator and peripheral equipment operator are being significantly changed. 
People that create and process punched cards are a vanishing species as more and 
more data is entered into the computer from terminals, much of it by the same 
people that create the data. Computer operators are finding that they are 
mounting and dismounting fewer and fewer tapes as applications rely more and 
more on randomly addressed disk storage. Not only is the capacity of disk 
storage units increasing, but they are frequently fixed disks requiring little 
if any operator attention. We have a very large computer installation where i 
work, and the computer power there has more than doubled in the past two years. 
In that same period of expanding capability, we have reduced the number of 
computer operators from 85 to 75. And the operators that remain are handling 
more challenging assignments: console operators, trouble shooters, tele- 
communications specialists, etc. 

In the office, technology is also drastically changing the way we do 
things, office automation, including word processing, message and document 
handling, electronic mailboxes, etc., greatly increases the output of people 
that handle inrormation. But this will not result in fewer jobs. For now and 
for the forseeable future, our information society requires people not only to 
create information but also to document, process and distribute that 
information. The job of secretary heads the list of the top ten jobs for 
current and future openings, 

■These jobs place a premium on the proper use of the English language. 
Although word processing systems frequently include the capability to find 
spelling errors, to show the correct spelling of a word or even to suggest 
synonyms, it will be a long titie before the computer will be able to signal that 
you wrote f^here" when you should have written "their", or "compliment" instead 
of "complement" of "a group of boys were" instead of a "group of boys was". 

The use of local area networks greatly diminishes the requirement for 
voice coromunioation over the phone. Other advances in telephone equipment and 
services will significantly reduce or eliminate the telephone barrier that has 
plagued deaf people in the past, in a way, although oral skills can be very 
helpful, the relative importance of speech and hearing is being overshadowed by 
an increased importance in reading and writing. 
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Tfhe BftployerVt Rol» in Education 

Since early in thia cantury# businaaa and industry hava workad 
cooperativaly to intagrata actual work axparianca into a studant*8 academic 
preparation* But until the 1970* a, deaf students had few opportunities to 
participate in this form of cooperative education* Kow large numbers of deaf 
college students are iiiorking for business t industry and government during their 
summer vacations or during an academic quarter* During the past 10 yearst IBM 
has had a special program to find capable deaf college students and provide them 
with co-op employment in the areas of their academic majors* In the past three 
years r we have averaged about 60 such students and, on graduation^ have hired 
about 15 professionals each year* 

For many years, IBM has had a Faculty Loan program that allowed a 
professional employee to teach on a college campus for an academic year while 
remaining on the company payroll* Initially, this program w«iS used in 
conjunction with colleges having a high percentage of minority students* In 
recent years, this program has been extended to include other populations* In 
particular, IBMers have been loaned to NTID, Gallaudet, CSUN, and Ohlone 
College « By bringing students into the IBM work environment and IBMers into the 
school environment, we both learn and profit trcax the interaction* 

I^ is also pleased to have played a role in the recent publication of 
Signs for Ccaiputing Terminology ^ . Computer literacy is fast becoming a necessity 
for all * As mentioned in it£ Introduction, ••it is hoped that this book will 
spur improved communication with and among deaf persons ^o are involved, either 
directly or indirectly, in this exciting and dynamic field^ as well as 
facilitate the entrance of many more*** 

Conclusions 

The world of employment is becoming increasingly sophisticated, not only 
as regards computing technologies such as artificial intelligence, networks, 
speech recognition, but in many other areas as well: laser disks, fiber optics, 
satellite communications, genetic engineering, energy conservation, etc* K 
greater proportion of well-educated people are required* Retraining will be an 
almost continuous process as technology modifies the way we do things at all 
levels of employment « Whether technology is a villain or a hero will depend on 
one^s flexibility and on one's ability and willingness to learn new things « 

Hie use of technology in the educational process will certainly help, both 
in formal schooling as well as in on-the-job retraining programs* But more 
important than the educational methodology is the educational content i (1) 
Education must reflect the changing job marketi (2) Students must learn basic 
principles and acquire real understanding, not just techniques and procedures i 
(3) English language skills are fundamental to an ever<-gro%dng share of the jobs 
now and in tine future* 

Our deaf students can compete* As Mr* Pluimer said, **Negativism 
paralyzes We need to have high expectations of our students « And those 
expectations must begin with parental expectations and then be continued by 
teachers, counselors, administrators, and employers* And finally, those 
expectations must be shared by ttie students themselves* when this positive 
outlook is coupled with our combined best efforts, deaf people will share 
appropriately in the benefits of technology • 
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PERSPECTIVES OP A DEAF ADULT AKD REHABILITATION 
California Department of Rehabilitation 

Judy Tingley 

Before I begin, l would like to acknowledge the contribution that humans 
still make to the communication process and thank my human interpreter. It is a 
bit disconcerting to learn that someday she will be replaced by a machine.! 

1 have been asked to speak from the pers^ctive of rehabilitation and from 
the perspective of a deaf adult. Those two roles are not mutually exclusive. 
By training and previous experience, I have been an educator from grade school 
to college where I taught at NTH). I am still an educator ...of slow learners in 
Sacramento, As a state coordinator of rehabilitation services for deaf persons, 
my department is a conduit from school to employment, l can only reiterate the 
points raised by Steve Jamison of IBM, not because I lack originality but 
because they are as important tc rehabilitation as they are to business and 
industry. 

As we look back over the training and workshops this week, we are reminded 
of the current buzzwords Transitions. We need to focus attention on the future 
when the student goes out into the world of work and competition, living 
independently in the community, ntese students are going to be competing and 
living with hearing young people who will have had a lot of exposure to and 
training with computers. Much discussion this week about technology harf 
involved technology other than computers; however, it is difficult not to keep 
coming back to them. need to think of computer technology not only as a 
resource and support forf^ learning, but also as a teaching subject in itself. 
One aspect of this is w consider teaching programming at school. There are 
three major reasons for doing this. One, obviously, is to prepare the students 
for jobs and for postsecondary education. Another is to prepare students for 
citisenzhip in » computer-based society, itiird, is to use programming to 
enhance a student's general intellectual ability. Let us focus on the first two 
areas . 

There are more jobs today that involve the use of computers and that 
require knowledge of programming. Many high schools are teaching programming to 
their students as a required course or as an elective. Deaf students will be 
competing with those hearing peers in schools and in their future jobs. Our 
deaf students should not be left behind. Schools that are seriously Involved 
with pre vocational or preacademic training are beginning to offer courses in 
several computer languages— Cobol , Pascal, Bbrtran are often taught in high 
school stoday. Mention has frequently been made of Logo, a powerful language 
that can be taught to even very young children. Tbere are also programmable 
toys that would make the teaching of programming a lot of fun for our students. 
(It is strange to find students ii*io know a lot more about computers and 

programming than their teachersi Ttiis week may be a way to catch up with 
them! ) 
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Steve Jamison has noted the contributions that IBM has made to schools t 
and it should be added that IBM has contributed to rehabilitationf also. IBM 
and other businesses have been visible here this week* That says something for 
us: every school should nurture contacts with local businesses and industry* 
Each should have a Business/Employment Advisory Committee to offer technical 
advice and information about the labor market* This would help the schools know 
that the labor market requires in the way of trained workers and help the 
schools select hardware* 

As consumers and citi2ens# our students need to understand processes: how 
things work and what to do when they don't* A lot of those "things'^ involve 
computers* Students as consumers need to know how to handle problems with their 
bank accounts # charge accounts # and other billings* It used to be that the 
customer was always right* Not any more. The computers are right* 

In addition, students can be given opportunities for real world 
programming* Hiey can be given school -related tasks to see the application of 
their skills* Older students can be involved in developing CAl for younger 
students* Most of all, it is important that our students have an opportunity to 
transcend the dependency role as consumer or victim* we also need to look at 
the programs chosen for our students to determine the locus of control* We can 
use programs that allow students to control how they learn, to choose the 
sequence of content, the rate they will read, process, and think* 

Shifting our week's review to other forms of technology that have been 
discussed there, it i interesting to note networking* Telecommunication is 
always exciting* In California, as you may know, we have a program that is the 
result of legislation introduced by deaf consumer advocates which requires the 
telephone company to make TDD's available to deaf persons at no extra cost* 
Deaf advocates pushed for specifications in the equipment that forced the TDD 
technology closer to computers, knowing that the larger the critical mass the 
lower the production costs and the larger the number of people who could be 
accessed * 

Also in California we have new legislation which requires the telephone 
companies to provide TDD-voice relay services* Advocates would like to keep the 
telephone companies involved in order to take advantage of the most 
sophisticated technology possible* 

It is interesting to be deaf at roy age and to look back to the time not so 
long ago when we did not have TDDs, computers, or captioned films^ When we 
consider today* s deaf children, we realize they were born into a >rld where 
these things may be pretty much taken for granted* I hope they i lain excited 
about them, however, and I hope that we as educators can maintair diat 
excitement and take advantage of vAiat technology has to offer* This week has 
brought together education, business, and<^-in a small way-*-*rehabilitation« All 
of the education you provide the students with the support and interest of 
business will make rehabilitation's job much easier* 



